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ABSTRACT

The benefits of implementing active learning (AL) embedded with culturally responsive
teaching (CRT) practices are well established: students’ deep learning of science is promoted and
the achievement gaps between students of majority and minority backgrounds are reduced.
Unfortunately, the acceptance for AL and CRT in Nepal’s science teacher programs is low and
implementation is superficial. Using a qualitative multiple-case study, the study examined the
understanding of seven Nepali science teacher educators (STE) of AL and CRT practices. The
challenges faced by the STEs to implementing these two pedagogies at three of Nepal’s science
education-focused Bachelor of Education (B.Ed.) programs were also examined.
The study’s results were multifaceted. The seven STEs, all of whom prepared future
Nepali K-12 science teachers, had a rudimentary procedural knowledge of AL. The STEs mostly
lectured, provided notes, and focused on helping students pass Tribhuvan University’s (TU)
standardized tests by encouraging the memorization of scientific facts, laws, and theories. The
STEs involved students in performing confirmatory laboratory experiments. Likewise, STE’s
understanding of critical, justice-oriented science teaching was also underdeveloped. The
majority of the STEs could not leverage students’ unique strengths to improve their academic
success. The consequence was that the success rates of Dalit and Janjati students were lower than
the rates of privileged class students. One of the critical findings was that the STEs were caring
and respectful of their students regardless of their backgrounds. Furthermore, a minority of STEs
valued students’ cultural knowledge and local science practices.
The study demonstrated that the majority of the STEs felt unappreciated for their
teaching and services. The heavy course load, memory-testing exams, and lack of teachingii

learning resources also contributed to the STEs’ preferring lectures over AL and CRT. The study
revealed that the STEs had not taken the initiative to self-educate themselves to remain current in
their profession. To improve teaching-learning practices at B.Ed. science-focused programs, it is
recommended that TU initiate a comprehensive reform to build the capacity of STEs and provide
them with resources to implement AL and CRT. IT is also recommended that the STEs be given
the authority to design and implement a curriculum and conduct student evaluations.
Keywords: Science teacher educators, active learning, culturally responsive teaching, Nepal,
Dalit, Janjatis, Bachelor of Education in Science
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CHAPTER ONE
INTRODUCTION
Nepal is a multiethnic, multireligious, and multilingual country. Indeed, Nepal's Central
Bureau of Statistics (2012) found that it has 125 ethnic groups which practice more than five
religions and speak123 languages. Historically, however, the Nepali state failed to provide equal
opportunities and good-quality education to all segments of its population (Ministry of
Education, Science, and Technology, 2019). Even today, children’s access to and opportunities
in educational services vary widely among urban and rural residents, “high” and “low” castes,
and dominant and minority groups. Unequal access to and differences in the quality of
educational services enable dominant groups, primarily Brahmins, Chhetris, and Newars, to
dominate all sectors of the state, including education, to the detriment of Nepal’s ethnic,
linguistic, and religious minorities (The World Bank, 2006).
One of the extant repercussions of such discriminatory practices is the limited presence
of students belonging to minority groups in higher education institutions in Nepal (Khanal,
2018). The percentage of minority students in teacher preparation programs is also low, as is
their completion rate (Katuwal, 2011). In addition, students from minority groups have a higher
rate of failure on the teacher licensure exams than students from dominant groups (Onlinekhabar,
2020). Darling-Hammond (2006) argues that good-quality teacher education in university
programs is crucial for ensuring teachers' educational and professional success, especially among
teachers who belong to non-dominant groups (Gay, 2010; Guyton & Wesche, 2005). Gay (2010)
contends that the likelihood of non-mainstream students losing interest in such programs is
higher than that of students from dominant groups because of the cultural discrepancies between
1

the learning environment and pedagogy of teacher-educators and the learning environment and
pedagogy of non-mainstream students.
Teacher-educators play a central role in helping students of all backgrounds succeed and
become effective teachers of all subject areas, including science (Ladson-Billing, 1994). To
boost the low achievement levels in science among students from minority backgrounds
(Education Review Office, 2015) in the third, fifth and eighth grades, Nepal's teacher-preparation
programs must play a more significant role in preparing STEs of high quality than they currently
do. Bhatta et al. (2008) contend that teachers who are taught to teach students of all backgrounds
equally well would be able to enable students of ethnic and religious minorities to secure higher
academic achievement.
Researchers of science education such as Fogleman et al. (2011) and Kloser (2014) report
that, in the groups they studied, the quality of science teaching was directly correlated with
student achievement in the subject. Fogleman and his colleagues showed that when teachers
practiced active learning (AL) in their science lessons, students developed a better conceptual
understanding than when they employed didactic science teaching methods. Other empirical
research also provides evidence that learners derive multiple benefits when teachers practice AL
(Gao & Wang, 2016; Schroeder et al., 2007). These benefits for students include: (a) deeper
understanding of and better achievements in science (Engeln et al., 2014), (b) enhanced critical
thinking skills (Johnson, 2011; Wilson et al., 2002), (c) enhanced scientific and engineering
practices (NRC, 2012), (d) better positioning in real-life situations (Zhang, 2016), and (e) greater
interest and motivation (Mistler-Jackson & Songer, 2000; Zhang, 2016). Overall, the AL
approach to teaching science has been shown to provide students with a better conceptual
2

understanding of scientific ideas and a more in-depth understanding of science and engineering
practices than other approaches.
Researchers report that teachers who practice AL and who are also culturally responsive
teaching (CRT) improve students' learning more than teachers who employ only one of these
pedagogies. Meyer and Crawford (2011) posit that students of non-mainstream backgrounds
would not be able to reap the benefits of the AL teaching approach in their entirety if such
teaching was devoid of cultural responsiveness. Gay (2010) defines culturally responsive
teaching (CRT) as a process in which the cultural heritage of different ethnic groups is
incorporated into both curricula and instructions. According to Gay, students from nonmainstream backgrounds were more successful academically if teacher-educators practiced
cultural responsiveness.
Ladson-Billings (2014) mentions three benefits of culturally relevant teaching: (a)
academic success, (b) cultural competence, and (c) sociopolitical consciousness. Mensah (2021)
stated that the culturally responsive teaching (Gay, 2002) and culturally relevant teaching
(1995a) are two frameworks that have different philosophical orientations, but they aspire to
achieve the same goals. Ladson-Billings explains that academic growth in students is possible
through socially and culturally considerate interactions and instructions. Cultural competence
entails appreciating all the cultures of the students present as well as respecting and
acknowledging other cultures. Enhancing students' sociopolitical consciousness enables students
to see the injustices present in society and use content knowledge and skills gained in the
classroom to solve such problems. Educational justice in teaching science addresses the
complexities of social inequality through science.
3

The benefits of preparing future teachers adequately for implementing AL-based science
lessons and preparing them for culturally responsive science teaching are well documented. That
said, researchers have studied AL-based science classes and CRT approaches practiced by STEs
only as two separate fields of inquiry despite the fact that the two topics are not either/or choices
but instead co-exist in an intricate relationship in every lesson. The researcher argues that the
significance of practicing AL and CRT is not limited to the Western world, where the two
pedagogies have already found their way into classrooms, but also in the classrooms of
developing countries such as Nepal. The reality is, however, that science teaching-learning in
Nepal is largely lectured-based and that science as a subject is treated as a culture-free entity.
This multiple-case study examines Nepali STEs' understanding of AL and CRT and the
practices and strategies related to these two pedagogies that they employ. It also considers the
challenges they face in implementing the two pedagogies. STEs preparing students for the
Bachelor of Education (B.Ed.) in Science program of Tribhuvan University (TU), Kathmandu,
Nepal, were selected as research participants. This study provides insights and guidance to
practitioners, curriculum designers, and policymakers who wish to deepen their knowledge about
how to integrate AL-based science teaching efforts and a culturally responsive pedagogical
approach in preparing science teachers in developing countries like Nepal.
Statement of the Problem
Nepal’s National Assessment of Student Achievement (NASA) conducted by Education
Research Office (2015) found that a high percentage of Nepali students of the third, fifth, and
eighth grades were underperforming in science. The assessment reported that the average
national achievement score in science among eighth graders was just 41 percent and that there
4

was a staggering gap between the achievement of “high-caste” students and the achievements of
“low-caste” Dalit and ethnic minority students. The low achievement in science was blamed on
the lack of parental support at home, students’ low socioeconomic status, and high instances of
bullying at schools. The report did not, however, mention teachers’ lack of knowledge of and
dispositions for employing certain pedagogy as a factor contributing to low achievement. The
report was also silent about the quality of science instruction in Nepali classrooms and thereby
failed to identify the true scope of the reasons behind the lower-than-average science
achievement of Dalit and ethnic minority students.
Acharya et al. (2019) attributed Nepali students’ low performance in science to the
transmission approach of teaching, which denies students adequate opportunities for science
sense-making through inquiry. Acharya and his colleagues claim that science teaching in Nepal
is about manipulating formulas, reciting laws and theories, and memorizing of symbols of
elements and chemical reactions and has little or no connection with students' prior knowledge or
lived experience. The primary focus of teaching science, they suggest, is to prepare students to
do well on the national standardized examinations. Bajracharya and Brouwer (1997) echo that
sentiment and comment that, in Nepal, science is just a subject student are required to pass in
order to move up to a higher grade.
Researchers have blamed teacher-preparation programs for not being rigorous enough to
prepare teachers who could actually help students achieve more in all subjects, including science.
Researchers such as Berry et al. (2012), Lewin (2004), and Moon (2007) contend that the quality
of the existing campus-based initial teacher education and training for teachers is inadequate for
meeting the demands of 21st-century classrooms. Ladson-Billings (1995a) asserts that science
5

preparation programs do not prepare teachers who are able to embody transformative science
education that emphasizes the active engagement of students and encourages students to
“recognize, understand, and critique current and social inequalities” (p. 476).
Likewise, researchers such as Moscovici and Nelson (1998) and Marshall and Smart
(2013) posit that in many science teacher-preparation programs, including those in developed
countries, the theoretical content is all covered by lectures and the mandatory laboratory work is
just an “activity-mania” whose processes and outcomes are known to learners before they even
perform the activity. In addition, they remark that hands-on laboratory work lacks unifying
content and processes. he argues that STEs practiced very few student-centered, inquiry-based,
or social-constructivist pedagogical strategies and therefore were not prepared sufficiently to
implement scientific inquiry with their pupils.
Since they lack effective training, pre-service teachers end up drawing up from their
“apprentice of observation,” or teaching in the ways that they themselves were taught and can
become resistant to reforming their ideas (Darling-Hammond, 2000; Lortie, 1975; Rodriguez,
2020). Apprentice of observation can have a crippling effect on all student learning outcomes
and can be disastrous for those who do not belong to the dominant class and whose performance
is already low.
The problem this study addresses is that although AL and CRT are advocated for students
of all backgrounds to succeed in science, didactic science teaching is practiced widely around the
globe (Meyer & Crawford, 2011). Such a transmission-based teaching approach contributes to
Nepali students' low performance, as measured by the content knowledge and skills needed to
correctly solve questions demanding high levels of cognition.
6

There is a lack of empirical studies focusing on what pedagogies STEs in Nepal’s B.Ed.
in Science programs enact. In addition, the researcher did not find any empirical research
investigating the quality of the culturally responsive practices modeled by Nepali STEs while
facilitating either AL- or non-AL-based lessons. It is, therefore, not known empirically how
much STEs acknowledge Nepal's numerous diversities, which include geographical, ecological,
regional, linguistic, gender, ethnic/caste, and economic diversities, and plan and implement their
AL lessons to fit such a diverse population.
Purpose of the Study
The purpose of this multiple-case study was to explore STEs' content knowledge and
practice of AL and CRT. The study also explored the perceived challenges in implementing
these two pedagogies. A literature review revealed that the study of the pedagogical approaches
of STEs in Nepal is new scholarship.
Research shows how important it is that STEs practice AL. This pedagogy allows
students to “act like scientists,” and, hence, to acquire in-depth scientific ideas and to discover
the process of doing science (McGrath & Hughes, 2018). Likewise, Capps et al. (2016) contend
that AL-based science teaching provides more opportunities for all students to achieve more in
science than other types of teaching. To make science accessible to students from underrepresented populations, researchers (e.g., Gay, 2000; Howard, 2001; 2003; Ladson-Billings,
1995b, 2014) suggest that needed to practice AL in a culturally responsive fashion. The National
Science Teaching Association (NSTA) Standards for Science Teacher Preparation (2020) also
emphasize the need to integrate the two pedagogies when preparing future teachers.
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The qualitative nature of this study made it possible to obtain a “rich and thick
description” (Merriam & Tisdell, 2016, p.30) of Nepali STEs’ knowledge and instructional
practice of AL and CRT. Data from the study was used to uncover STEs' knowledge of the
pedagogies of AL and CRT and what practices and strategies related to them STEs employed in
the B.Ed. in Science program at TU.
Research Questions
The following overarching research questions guided this study:
1. How do Nepali STEs describe their knowledge of AL science pedagogy?
2. What are the strategies and practices of AL pedagogy that STEs employ while preparing
secondary science teachers?
3. How do STEs describe their knowledge of CRT?
4. What are the strategies and practices that STEs employ to make their science classes
culturally responsive while preparing secondary science teachers?
5. What support and/or barriers do STEs encounter when practicing culturally responsive
and active learning?
Theoretical Framework
To examine how the STEs of Nepal's B.Ed. in Science program facilitated culturally
responsive AL, this researcher used two theoretical assumptions: (a) Piaget's cognitive
constructivism theory (1971) and (1978) and (b) culturally responsive teaching (Gay, 2002). The
first assumption is that AL science pedagogy draws from the learning theory of constructivism.
Piaget described constructivism in the following manner:
It is assumed that learners have to construct their own knowledge individually and
collectively. Each learner has a toolkit of conceptions and skills with which he or she
8

must construct knowledge to solve problems presented by the environment. The role of
the community, other learners, and teachers is to provide the setting, pose the challenges,
and offer the support that will encourage construction. (Piaget 1971, p.171)
AL is one major approach to improving students' learning of science-related content knowledge
and problem-solving (Bransford et al., 2000; Marshall, 2010). Integrating theory with practice,
allowing and encouraging pre-service teachers to be active in exploratory scientific activities in
order to construct new knowledge are foundational aspects of constructivism.
The second assumption is that CRT negates the projection of dominant values related to
science on students of non-mainstream backgrounds. Castagno and Brayboy (2008) assert that
CRT can attain equity and social justice for historically underprivileged students.
The first theoretical lens of the study, constructivism as a learning theory, is the process
of personal, individual, and intellectual construction of knowledge arising from a learner’s
activity (Driver et al., 1994; Piaget, 1973; Scott et al., 2007). The constructivist theory explains
that a learner constructs new knowledge in part by assimilating and accommodating existing
knowledge developed through previous experiences. Along the same lines, social constructivism
postulates that all learning is mediated through social interactions with more knowledgeable
others. Social constructivists (e.g., Driver & Bell, 1986; Vygotsky, 1978) assert that individuals
who construct meanings during interaction with the environment are active learners.
Constructivists believe that learners should be engaged in structured situations in which they
interact with primary sources and manipulatives and, more importantly, engage in meaningful
interactions with others (Schunk, 2008). In short, social constructivism is a theory of
constructivism that incorporates society and culture into the cognitive construction of learners
(Schunk, 2008).
9

Cultural responsiveness, in particular, the presence of teacher-educators who facilitate
prospective science teachers' learning so that they will be able to teach in a culturally responsive
way, was the second theoretical lens of this study. The culturally responsive proposition assumes
that the cultural knowledge, practices, and beliefs of historically disadvantaged students differ
from those of dominant groups (Howard, 2001). The theory also assumes that implementing
CRT could result in both equity and excellence in science teaching (Rodriguez & Shim, 2020).
Teaching in a culturally responsive manner requires teacher-educators to deconstruct the
hegemonic structures put in place by dominant groups and replace them with socially just
education. To do so, teacher-educators need to implement critically engaging, inquiry-based, and
intellectually meaningful strategies (Rodriguez et al., 2018).
Gay (2010) found that the math and science teachers she surveyed believed that it was
impossible to consider all students' cultural backgrounds while teaching these two subjects. Gay,
however, rejected the assumption that math and science are subjects that do not lend themselves
to CRT. Gay recommended that math and science teachers be culturally responsive by using
multicultural instructional strategies and adding multicultural content to the curricula. LadsonBillings (1995a) argues that culturally relevant teaching improves students' long-term academic
achievement and thereby their social-economic status. Ladson-Billings further argues that
culturally relevant teaching helps students recognize and honor their own cultural beliefs and
practices and find ways for “to recognize, understand, and critique current and social
inequalities” (p. 476). Furthermore, Mensah (2011) posits that the core idea of CRT is that
teaching-learning is connected to students' lives. In order to connect CRT to the lives of students
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as Mensah advocates, STEs need themselves to practice CRT that serves as a model for
prospective teachers to replicate in their teaching.
To understand the quality of CRT in facilitating AL-based instruction by STEs, Gay
(2010) suggests five propositions: (a) developing a culturally diverse knowledge base, (b)
designing culturally relevant curricula, (c) demonstrating cultural caring and building a learning
community, (d) fostering cross-cultural communications, and (e) establishing cultural congruity
in classroom instruction. These propositions have been employed to explain how Nepali STEs
practice CRT while facilitating AL- and non-AL-based science instruction.
The proposed study used the two theoretical lenses—social constructivism and culturally
responsive pedagogy—concurrently. Villegas and Lucas (2002) argue that CRT and
constructivism are intricately interconnected. The construction of new knowledge requires
students to use their existing knowledge and beliefs, those stored in their memories. Villegas and
Lucas mention that knowledge and belief are the funds of knowledge students bring to the class
and that utilizing this resource to teach inquiry is fundamental to teaching effective science. The
use of two lenses allows for a deeper understanding of how inclusiveness is integrated with ALbased strategies practiced by STEs teaching in Nepal’s B.Ed. in Science program. In conclusion,
the theoretical framework guiding this study was the constructivist approach to teaching
prospective science teachers and culturally responsive pedagogy as suggested by Gay (2002).
Overview of Methodology
The study employed a multiple-case study (Yin, 2018) to answer the research questions.
The study sample was seven STEs selected using the purposive sampling method (Creswell,
2008). The STEs worked as lecturers or assistant professors in three teacher-preparation colleges
11

affiliated with Tribhuvan University (TU) in Kathmandu, Nepal. Three data sources—(a) lesson
plan on the given objective, (b) interviews, and (c) artifacts—were collected to answer the
research questions.
The first step of the data collection involved the STEs preparing a typical lesson in
writing, one of the five objectives of the B.Ed. in Science curriculum. The researcher then
interviewed the teacher-educators twice. The first interview focused on their understanding and
practice of AL; the second on their understanding and practice of CRT. In the final step of data
collection, artifacts such as lesson plans, question papers, and TU's B.Ed. in Science curriculum
were collected and analyzed to validate the STEs’ interviews and written responses. A detailed
design of the study is provided in Chapter three.
Significance of the Study
Aronson and Laughter (2016) contend that teachers who practice CRT use constructivist
methods to improve students' academic skills and understanding of science concepts. These
teachers encouraged critical reflection and worked to improve students' cultural competence. In
addition, they worked hard to enhance students’ ability to observe and critique social injustices.
This kind of intervention improved the academic standing of students of all backgrounds (Bell,
2007; Dover, 2013).
The significance of this study is noteworthy considering the assertion made by Aronson
and Laughter (2016), Bell (2007), and Dover (2013) because it examined the quality of (a)
constructivist methods of teaching science and (b) the CRT of teacher-educators involved in
preparing science teachers in Nepal. Practicing AL helped to promote scientific literacy. The
NRC (1996) defined scientific literacy as “the knowledge and understanding of scientific
12

concepts and processes required for personal decision making, participation in civic and cultural
affairs, and economic productivity” (p.22). AL is closely tied with students’ competence in
creativity, critical thinking, problem-solving, communication, and collaboration (Brown, 2017).
Understanding the quality of its pre-service training in inclusive inquiry-based teaching can help
TU consolidate its science teacher-preparation programs by introducing innovative pedagogical
approaches proven useful in other parts of the world. Furthermore, understanding teachereducators’ performance in practicing inclusive AL could bring much-needed reforms in the
curriculum, instruction, and assessments used by STEs. Kennedy (2008) asserted that teachers'
quality of instruction was correlated with the quality of pre-service teachers’ performance in
schools.
The researcher could not find any literature about the instructional practices used in
preparing science teachers in Nepal's B.Ed. in Science program. Thus, this study adds to the
body of knowledge about STEs' instructional approaches in a context other than in the Western
world. The research on the instructional approach of STEs is new scholarship in Nepal's science
teaching-learning context. The study helps to increase understanding of how STEs apply
inclusive AL-based teaching in the B.Ed. in Science program and whether or not the approach
helps promote the teaching efficiency of future science teachers.
Definition of Key Terminology
● Teacher-Educator- Korth et al. (2009) defines a teacher-educator as one who
purposefully shares his or her knowledge and skills or educates potential and practicing
teachers to improve teaching.
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● Active-Learning Teaching- AL is a phenomenon in which students engage in activities
rather than sitting passively and listening to an instructor lecture. In AL, teachers are the
facilitators of student learning. There are many different types of AL, including inquirybased teaching, project-based teaching, and problem-based teaching, to name just a few.
● Teacher-Education Program- Teacher-education programs, including those in Nepal,
prepare future teachers provide in-service teachers. Teacher-education programs provide
future teachers with the skills and knowledge they require for classroom teaching,
developing and implementing curriculum, and understanding and achieving mandated
standards. TU’s Faculty of Education offers prospective teachers an opportunity to be
trained to teach different subjects in different grades.
● Culturally Responsive Teaching- Gay (2002) explained that CRT constitutes
recognizing and attending to all students’ cultural backgrounds with respect and
sensitivity while teaching. Culturally responsive teaching ensures that the teachers show
respect to their students and students’ experiences are used as asset for teaching-learning.
CRT practices provide students the opportunity to learn in ways that are affirming,
validating, and connected to their interests and backgrounds.
● Dalits- Nepal's caste-based social hierarchy ranks Dalits at the bottom. The Dalits of
Nepal have been called 'untouchables' for generations. According to the 2011 Census
report, Dalits constitute 13 percent of the 30 million people in Nepal. The Country Code
of 1854 put several restrictions on Dalits, including restrictions on mobility, social
interaction, education, religious practice, and economic enterprise (Jha, 2019). The
practice of state discrimination against the Dalit population remains a heavy burden even
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in the present day. Half of all Dalit families live below the poverty line and their literacy
and life-expectancy rates are significantly lower than those of “high-caste” people. The
New Civil Code of 1964 abolished untouchability and other forms of caste-based
discrimination, but the act did not affect how societies treated the Dalits. The 2015 Nepal
constitution vows to end all forms of discrimination against Dalits and provides for
compensation for acts of untouchability.
● Janjati- Janjati is the Nepali word for an ethnic group, most of which speak TibetoBurmese languages. Like Dalits, the ethnic population was ranked lowly in terms of its
social status (Bennett, 2008). Janjatis, unlike Dalits, are not considered ‘untouchable,’
however. In addition, large numbers of Janjatis served in the Indian or British armies and
thus commanded better living standards than Dalits. The literacy rates of the Janjati
population are low. The terms “ethnic population” and “Janjatis” are used
interchangeably in this dissertation.
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CHAPTER TWO
LITERATURE REVIEW

There is considerable research-based evidence that teacher-educators influence teachers’
acquisition of critical expertise in content, pedagogy, and other essential skills (DarlingHammond, 2000; Wilson et al., 2001; Stevens & Piazza, 2010). The focus of this study is limited
to how STEs enact constructivist teaching strategies in culturally responsive ways while
preparing future science teachers.
The first part of the literature review discusses constructivist approaches to the teaching
of science; the second, culturally responsive science teaching. The literature on the
interconnection between the two ideas is also discussed. Finally, research on inclusive
constructivist approaches in science teacher preparation in Nepal, the focus of this study, is
discussed. The literature review indicates that Nepal’s research on culturally inclusive inquirybased pedagogy is in a nascent stage.
Active Learning
The approach adopted to prepare teachers is crucial in producing effective teachers who
can help all students realize a high level of achievement. Pre-service teachers who do not receive
high-quality teacher preparation are unlikely to help all students achieve academically (DarlingHammond, 2000). Darling-Hammond (2006) reports that effective teachers account for a
significant proportion of gains in student achievement. Several studies (e.g., Lewin 2004; Moon
2007) indicate that pre-service teachers do not receive high-quality training during their time in
university. Some researchers argue that the preparation of science teachers is outdated and
ineffectual for the fast-changing education landscape worldwide (Bryan & Atwater, 2002).
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AL theory puts a premium on cooperative action, collaboration, and sharing ideas and
skills. In the process, learners participate in meaningful dialogues (Freire, 1983) with fellow
learners and teachers. The learning shifts from teacher-centered activities to learner-centered
activities in which the teacher is a partner in the learning process. The shift from teachercenteredness to student-centeredness requires teachers to become facilitators who allocate
responsibility to students. Teachers who practice AL are more democratic than those who do not,
and therefore they seek students' consensus regarding learning aims, methods, and control. In
AL, Cattaneo (2017) contends, teachers are an integral part of learning. In the process, learning
rather than teaching becomes the main purpose of education.
Researchers suggest that AL should be the core instructional model while preparing
science teachers in university classrooms. AL in its simplest form is an instructional process in
which students are actively engaged in the learning process. AL deemphasizes lecture, and
instructional goals are achieved by implementing student-centered pedagogy (Dori & Belcher,
2005; Prince, 2004). Prince (2004) contends that AL provides learners with opportunities for
active engagement designed for them to be able to construct meaningful knowledge and get a
chance to reflect on their learning and the knowledge constructed. In essence, the paradigm of
AL rejects the idea that teachers are authoritative figures capable of dispensing useful knowledge
to learners. It is an instructional model in which a learner-centered classroom environment takes
center stage, and the teacher-centered transmission mode of teaching is shunted to the side.
Mizokami (2018) elaborates the definition of AL by adding the externalization of
cognitive processes to the definitions of Dori and Belcher (2005) and Prince (2004). Mizokami
states that active teaching includes all kinds of learning, a claim which goes beyond the mere
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one-way transmission of knowledge in lecture-style classes. It requires “engagement in activities
and externalizing cognitive processes in the activities” (p.79). Mizokami's definition has two
parts: engagement and the externalizing of cognitive processes. Engagement in AL involves
engaging students in questioning, hypothesizing, experimenting, discussing, collaborating, and
communicating. The second part of the definition, which is about externalizing cognitive
processes, is about helping students utilize the knowledge they gain through independent or
group activities. AL, therefore, is an instructional method that intends to change society by
fostering the cognitive, interpersonal, and social skills and competencies of learners.
Researchers (e.g., Freeman et al., 2014; Hyun et al., 2017) report that science learning
achievement improves when science and engineering teachers adopt AL strategies in their
teaching. Hyun et al. (2017) report increased students’ satisfaction with their individual and
group learning processes. Amador (2019) suggests that AL improves learning achievement and
encourages students to ask questions, exchange ideas, and think critically. Amador maintains that
implementing AL methods in a science lesson can promote lifelong learning opportunities for all
learners. Given the reported benefits of AL, science education researchers worldwide advocate
that this learning strategy be implemented in science classes. The success of such classes,
however, is contingent on pre-service teachers themselves having experienced good-quality
learning during their time at university (Darling-Hammond, 2010).
In sum, science education researchers believe that empowering future science teachers to
practice AL in their teaching is key to changing the face of science teaching. Researchers are
concerned that science teaching around the globe is largely a teacher-centered lecture-based
phenomenon that is “boring and alien to the lives [of students] and devoid of personal meaning”
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(Villegas & Lucas, 2002, p.26) for them. Science education researchers claim that providing AL
opportunities to future science teachers allows for engaging and personal sense-making teachinglearning experiences. These experiences then induce future teachers to employ higher levels of
inquiry instruction with their students than those future teachers who do not get such experiences
(Duffin et al., 2019).
Active Learning and Constructivism
This section of the literature review will examine popular AL pedagogical models used in
science instruction. The pedagogical models include problem‐based learning, project‐based
learning, inquiry-based learning, and discovery-based learning. Despite their subtle differences,
all these models share constructivism as an epistemological foundation and have similar learning
goals.
As a learning theory, constructivism assumes that learners actively construct knowledge.
The theory postulates that learners' prior experiences and personal interactions with objects,
ideas, people, and environments allow for the construction of new knowledge (Woolfolk, 2011).
Constructivism explains that individuals incorporate new information into their prior knowledge
and understanding of a concept and suggests that they change their conception of any given idea
only when they realize that the new information conflicts with their previous knowledge,
creating cognitive dissonance.
Similarly, Keys and Bryan (2011) explain that the central idea of constructivism is
students' construction of knowledge that adds to their existing experiences. They posit that
knowledge is not independent of learners and that students' construction of scientific knowledge
is contingent on their active participation in science activities. Teachers who allow students to
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employ a constructivist framework to construct their understanding of physical and abstract
science concepts make science accessible to students (Keys & Bryan, 2011).
Likewise, many other researchers (e.g., Van Driel et al., 2001; Gunel, 2008; Minner et
al., 2010) suggest that constructivism serves as a strong foundation for effective science
instruction. Herbert Simon, one of the pioneers of cognitive science, summarizes the meaning of
constructivism: “learning results from what the student does and thinks and only from what the
student does and thinks” (Simon, n.d., as cited in Ambrose et al., 2010, p. 1). Herbert Simon's
assertion can be inferred that AL is intricately tied to constructivist theories of learning.
Constructivism draws from the ideas on learning of John Dewey, Jean Piaget, Paulo Freire,
Jerome Bruner, and Lev Vygotsky, to name a few. The following sections will discuss some AL
approaches to teaching sciences.
Project-Based Learning
Project-based learning (PjBL) is rooted in progressive education principles, and its
theoretical underpinning lies with constructivism (Keys & Bryan, 2011; Woolfolk, 2011).
Researchers assert that implementing PjBL allows for in-depth learning because students
construct their knowledge by active participation in the learning processes (Holm, 2011;
Thomas, 2000). Capraro (2013) define PjBL as a process in which a project is at the center of the
learning process. Learning outcomes are flexible and may vary from what teachers anticipate.
According to Capraro, PjBL allows students to learn essential skills by doing actual projects.
PjBL makes learning dynamic: students are free to explore different processes and methods to
study the real-life driving questions that the project aimed to solve, and the teacher's involvement
is kept at a minimum.
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PjBL is a student-centered instructional practice that occurs over an extended period.
Students plan, investigate, and produce products collaboratively. Flexibility in the learning
approach allows students to learn and develop much-needed skills to become successful in life
(Scardamalia et al., 2012). PjBL is a popular instructional approach in all disciplines, including
science. Duncan and Tseng (2010) state that PjBLis an effective means of teaching science
content and science-related skills to students across all grades.
Colley (2008) mentions six principles that guide teachers’ and students’ experiences in a
class that conducts PjBS: (a) the teacher’s role is to facilitate, advise, guide, monitor, and mentor
students and teachers should refrain from conducting lectures and laboratory work; (b) students
are active learners who contribute to the learning processes; (c) the learning process is dynamic,
and the roles of the students and teacher can switch depending on the context; (d) lesson
planning for a teacher includes defining the area of study, learning environment, time, resources,
and assessment framework; (e) textbook, curriculum guides, and standards should relate science
to students’ lives and communities; and f) PjBS is demanding for teachers but becomes easier
once students are trained to explore on their own.
Several studies suggest that teachers can feel a lot of pressure to provide meaningful
science experiences through PjBS (Baran & Maskan, 2013, Tal et al., 2006). Practicing teachers
have stated that conducting PjBS is a complex task even though it brings multiple benefits to
students. For teachers to successfully conduct PjBS, Goldstein (2016) notes that pre-service
teacher-preparation programs and, more specifically, STEs need to be experts themselves.
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Problem-Based Learning
Problem-based learning (PBL) is another constructivist learning environment; it
emphasizes “learner-centered, process-oriented environments that utilize collaborative methods,
reflection, and self-assessment as an indicator of intrinsically motivating learning” (Cattaneo,
2017, p. 146). Researchers (Maudsley, 1999; Savery, 2006) note that PBL provides learners an
authentic learning experience through active engagement in solving real-world ill-structured
problems. Teachers assist students’ learning through probing, questioning, and challenging
students and provoking them to think. Studies of PBL demonstrate that students exposed to PBL
are more confident about applying their knowledge to solve real-life problems than those who
are not. PBL-practicing students are self-directed and have multiple strategies to solve problems
(Thomas, 2000, Hung, 2019).
Using PBL methods, teachers allow students to take ownership of their learning process
by acting as facilitators of student learning. Proponents of PBL claim that students' social skills
are simultaneously enhanced while they learn through discussion, arriving at a consensus,
problem-solving, and concluding (Blumberg, 2016). During PBL learning moments, a teacher's
role is that of a facilitator who encourages students to think deeply and ask higher-order
questions and form a cognitive apprenticeship (Collins et al., 1989). Researchers note that
teachers' facilitation of the learning process is key to employing PBL methods in teaching.
Hmelo-Silver and Barrows (2008) note that the facilitators of PBL methods need to be experts in
their disciplinary areas as they must scaffold student learning through modeling, mentoring, and
questioning (Hmelo-Silver & Barrows, 2006).
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While many researchers (Hmelo-Silver et al., 2007; Schmidt et al., 2007) have noted the
usefulness of PBL in a classroom, others believe that this pedagogy is too difficult for teachers to
pursue (Kirschner et al., 2006; Maudsley, 1999). Kirschner et al. (2006) argue that the studentdriven approach that PBL is based on is ineffective for deep student learning because this
approach makes heavier demands on searching for information than on internalizing it.
5E Inquiry-Based Method
Definitions of inquiry-based science instruction are many, and there is no universal
agreement on what this instructional method should look like. Marshall et al. (2016) define
inquiry-based instruction in science education as ‘intentional student-centered pedagogy that
challenges the learner to explore concepts, ideas, and/or phenomena before formal explanations
are provided by the teacher and/or other students” (p. 779). This definition is based on the Next
Generation Science Standards (NGSS). The authors mention that the NGSS views the inquirybased approach as a process in which students actively engage in scientific practices while
learning about science concepts.
Constantinou et al. (2018) are more elaborate in defining inquiry;
… the process of scientific inquiry in science education involves the development of an
understanding of scientific aspects of the world around through identifying and refining
investigation questions; formulating hypotheses and/or making predictions; planning,
managing, and carrying out investigations with a purpose to obtain evidence (e.g.
conducting systematic observations for searching for relevant evidence; analyzing and
evaluating data; interpreting results; developing explanations; constructing and using
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models; engaging in argumentation from evidence, and being able to communicate
scientifically in different situations and at all steps of the inquiry process (p.4).
Inquiry-based science strategies are different from conventional coverage of scientific content in
the sense that conventional teaching does not adequately account for the active engagement of
students, the relevance of science content to students' personal lives, or, most importantly, the
personal satisfaction and academic achievement of the learners (King & Ritchie, 2012). Inquirybased instruction, in contrast, is seen as useful in helping all students develop problem-solving
skills and gain a better understanding of content knowledge by actively engaging students in
science practices, such as making observations, posing questions, designing and planning
investigations, collecting and analyzing data, and proposing and communicating explanations to
each other (the NGSS Lead States, 2013; Keys & Bryan, 2011; Tekkumru-Kisa et al, 2015).
Anderson (2002) suggests that by adopting inquiry pedagogies a teacher accepts a shift
from being “the dispenser of knowledge” to being the facilitator of students' learning processes.
The process of science inquiry-based pedagogies can involve teachers facilitating students to
pose appropriate scientific questions; formulate hypotheses and or/make predictions; initiate selfdirected investigations to answer a scientific question; perform analysis and evaluation of data,
interpret the results; develop explanations; and communicate findings (Abdi, 2014; Constantinou
et, al., 2018). According to Abdi (2014), in an authentic inquiry-based activity, students do
science as scientists do, experiencing the very same processes of knowing and justifying
knowledge. The AL-practicing teacher, unlike a traditional science teacher, does not transmit
knowledge but instead provides learners with adequate and appropriate scaffolds to investigate
the communication of new knowledge during the entire process of question formulation.
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Science education researchers have demonstrated that inquiry-based teaching results in
more student learning than do traditional instructional approaches (Marshall et al., 2016). Minner
et al. (2009) conducted a research synthesis of the impact of inquiry-based science instruction on
student learning outcomes from 1984 to 2002. The majority (51%, n=71) of the studies showed
the positive impact of inquiry-based science instruction on student content learning and
retention. A small number of reviews (n=19 out of 140), however, reported no effect, 45 (33%)
studies showed a mixed impact, and 3 (2%) showed a negative effect. The study also reported
that the learning outcomes of the students who received inquiry-based instruction was better than
those who were taught in traditional ways.
The 5E inquiry model (Bybee et al., 2006) is based on constructivist teaching and
learning approaches. The 5E inquiry model assumes that a scientific inquiry-based teaching
approach comprises active student involvement and limited direct instruction from teachers. The
approach produces robust and sustained knowledge construction in students. This model
comprises five stages of learning science: engagement, exploration, explanation, elaboration, and
evaluation. The stages are summarized below.
Engagement. The activities in this phase involve attracting students' attention and
stimulating their desire to learn. The educator gauges students' prior knowledge of the subject or
issues to be explored. The educator asks a scientifically oriented question to students or engages
students with activities such as using a KWL (what I know, what I want to know, and what I
learned) chart or conducting a brainstorming session to figure out what students already know
and what they would like to know (Trowbridge & Bybee, 1990).
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Exploration. In this second phase, students are given time to think, plan, investigate, and
organize collected information. The students are involved in hands-on experiences in which they
might, for example, test a hypothesis, solve a complex problem, or develop an explanation for
some observed phenomenon (National Research Council, 2000). The role of the educator in this
phase is to facilitate students' exploration and encourage collaboration.
Explanation. Students are next involved in an analysis of the data they gathered from an
experiment or observations. The potential role of a teacher-educator in this stage is to encourage
students to purse deeper thinking, reflective practices, and modifications of their processes and
procedures. The teacher might also present more formal definitions, directions, labels, and
explanations to students (Trowbridge & Bybee, 1990).
Elaborate. This step allows students to expand and solidify their understanding of the
concept under consideration and apply it to a real-world situation. In the elaboration phase,
students have a new understanding and should apply what they have learned (National Research
Council, 2000). The teacher-educator's role in this phase is to remind students to think about
alternative explanations and encourage them to apply and extend new concepts and skills to new
situations (Bybee, 1997).
Evaluation. According to Trowbridge and Bybee (1990), evaluation of students' learning
consolidates students' conceptual understanding. Through the evaluation process, the teachereducator observes students' work habits, acquisition of knowledge and skills, and ability to use
their newly acquired knowledge. Further, teacher-educators also assess the changes in students’
behavior or thinking due to their methodological involvement in the inquiry process.
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Discovery Learning Approach
Discovery learning is another variant of AL that promotes a student-centered philosophy.
The discovery learning approach provides a learner with opportunities to learn the content and
process of science by active engagement in the learning process (Cattaneo, 2017). Cattaneo
argues that this form of learning makes learners independent thinkers and lifelong learners of
science. The constructivist theory of learning underpins the discovery approach to teaching.
The discovery approach of learning science promotes the development of “intellectual
property” that helps students continuously discover and create knowledge (Bruner, 1961; Schunk
2012). According to Jerome Bruner, discovery learning is an act of exploratory learning and
experience of science whose boundaries are defined by the learner himself/herself. The results of
any given exploration are unknown to students and possibly to the teacher as well.
In the discovery approach to teaching, students are engaged in exploration, discovery,
and invention (Alfieri, 2011). This instructional method allows students to interact with
materials, manipulate variables, and explore phenomena just as scientists do science. Unlike in
traditional instructional processes, students do not know the target information and have limited
materials and minimum assistance from the instructor. The student explores a phenomenon by
himself/herself to construct his/her own understanding of the concepts. Alfieri (2011) and
Cattaneo (2017) posit that discovery-based learning provides a conceptual understanding of the
concerns and processes of science and that learners’ high intrinsic motivation governs the
approach.
Svinicki (1998) mentions several advantages of implementing discovery-based science
teaching. She explains that discovery-based science teaching ensures that students ask and
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answer questions without help from an authority. According to the Svinicki, this process
profoundly impacts students' problem-solving skills and enables them to acquire skills valued for
professional life. Since this approach emphasizes understanding the process more than arriving at
a set of facts, students' conceptual knowledge of science is highly enhanced, and misconceptions
are decreased. Svinicki (1998) states that learners take responsibility for their learning and
understanding, making them lifelong inquirers and learners.
Not all researchers are confident that the discovery teaching approach is good for
students. Moreno (2004) argues that this approach is not suitable in all contexts or for all science
content and that the approach can produce faulty results if adequate teacher guidance is lacking.
Schunk (2012) asserts that the discovery approach to teaching is appropriate when learning the
process of science is essential and warns that, despite its promise to engage learners in searching,
manipulating, exploring, and investigating to construct new knowledge, establishing discovery
situations can be time-consuming and that too many times the experiments will not yield
conclusive results.
Active Learning and Science
According to Mintzes (2018), the construction of an active science learning environment
by university instructors or STEs requires the following factors: (a) understanding students' prior
preconceptions, misconceptions, and alternative ideas about scientific concepts; (b) allowing
students to construct knowledge by engaging them in discussion, argument, and persuasion
regarding the scientific experimentations and findings; (c) demonstrating how teacher-educators
as experts structure their knowledge and how they use that knowledge to solve problems within
the discipline; (d) encouraging students to think about science and their thinking, comparing their
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own work and findings with alternative ideas and explanations; (e) enabling students to transfer
their knowledge to new situations; and f) encouraging students to collaborate with others,
including those outside the domain of their close network of peers or experts.
Mintzes’ six factors for constructing an AL environment require bidirectional interaction
between the teacher-educator and the students who, in this study, were pre-service science
teachers. Successful implementation of AL by pre-service teachers requires teacher-educators to
model the pedagogy in such a way that their students see value in trying out the same pedagogy
in their own classes. Andrews et al. (2011) report that most science instructors' knowledge and
understanding of science pedagogies do not corroborate with the current knowledge and
understanding of teaching and learning that science education researchers have developed. This
gap in understanding gap leads teacher-educators to implement superficial, low-level AL
methods such as lectures in which students have too few opportunities to ask questions and
perform scientific investigations.
Facilitating pre-service teachers so that they can themselves learn through AL requires
teacher-educators to enact multiple AL strategies. However, many teacher-educators complain
that they often do not feel prepared to teach, lecture, facilitate discussions, and supervise students
(Marbach-Ad et al., 2012). Amador et al. (2007) report that teacher-educators feel that active
teaching-learning is too time-consuming and can stymie the completion of the designated science
method curriculum. Mayer (2004) reports that teacher-educators believe the traditional teaching
and learning style is an efficient method to meet timelines and course objectives.
Similarly, Cian et al. (2020) and Crawford (2000) claim that teacher preparation
programs do not adequately prepare prospective science teachers to conduct effective AL
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methods such as inquiry-based teaching. The fact that novice teachers experience incongruities
between their school experiences and their university lessons is a significant concern for them as
it drives them to adopt to the apprentice of observation and teach as they were taught (Kennedy,
2008). Brown (2006) reports that teachers are not able to implement inquiry-based instruction
because of logistical issues such as time, class size, and the facilities and resources available in
their schools. Also, Brown reports that the study participants were unable to implement inquirybased instruction because of variation in the science knowledge and background as well as
motivation of students.
Inferring from the above-mentioned assertions, it can be stated with relative certainty that
many STEs have limited knowledge about AL modes of teaching and, for this reason, are
unwilling to implement the teaching approach (Anderson 2007; Crawford, 2000; Wallace and
Kang, 2004). Cian et al. (2017) posit that to motivate pre-service teachers to implement inquirybased strategies, teacher-educators need to be well-versed in the area and facilitate suitable ALbased lessons themselves. Teacher-educators have difficulty incorporating appropriate inquiry
features in their teaching episodes, indicating that science teachers' failure to implement inquiry
is rooted in the “inability to provide good-quality enactments of inquiry-based teaching”
(Blanchard et al., 2009).
Capps et al. (2012) assert that to change the currently lackadaisical performance of
science teachers' in implementing AL-based strategies, STEs need to be innovative in teaching
prospective teachers. Teachers need to have an in-depth understanding of the science content as
well as adequate familiarity with and experience in creating an inquiry-based learning
environment in the classroom.
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Some science education researchers have questioned the approaches like AL that favor
the minimal participation of teachers in student learning. Researchers such as Eastwell and
MacKenzie (2009) and Settlage (2007) assert that a minimally directed form of inquiry in
science is grossly impractical and that there is no evidence to show that students achieve
effective academic outcomes when this approach is used. The authors contend that the adoption
of an inquiry approach with little or no guidance deprives students of much-needed scaffolding
to learn specific concepts and science processes. Kirschner et al. (2006) and Mayer (2004) argue
that open inquiry is not obtainable at all levels of education and with all kinds of science content.
Such claims to the contrary, evidence of the effectiveness of the AL approach in teaching
science certainly surpasses the arguments against it. This researcher agrees with the assertion
made by Capps et al. (2012) that the research-grounded benefits of inquiry-based instructional
approach should provide a conceptual basis for underdeveloped countries to initiate the process
of enabling teachers to move from didactic to inquiry-based science instruction. However, other
researchers such as Lee et al. (2007) and Luykx and Lee (2007) maintain that it is not yet
empirically established that inquiry-based instruction is practical and doable for African,
Hispanic, and Caucasian-American students. In light of this contention, I believe that research on
the processes and possible outcomes of inquiry-based teaching in Nepal's contexts is long
overdue.
Active Learning and Diversity
Researchers, practitioners, and policymakers agree that the teaching of science should
benefit all the students in any given class. Some researchers and thinkers believe that the AL
approach alone is beneficial to all students in a class, while others advocate for acknowledging
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diversity at the same time as implementing AL methods in science teaching. The combination of
the two is touted as being transformational for students from minority backgrounds. Studies such
as those of Ballen et al. (2017), Haak et al. (2011), Watkins (2010), and Tanner (2013) report the
positive impact of AL methods on underrepresented students. Haak et al. (2011) report that the
implementation of the AL method in a biology class improved the performance and retention of
students from diverse backgrounds. Haak et al. show that implementing active teaching-learning
impacts the achievement gap between those with under-represented and well-represented
backgrounds. The authors show that engaging unrepresented students in activities that challenge
their previous conceptions and require them to think and explain proved helpful in developing
their conceptual understanding of biology concepts. Similarly, Ballen et al. (2017) report noting
an increase in science self-efficacy and an improvement in academic performance among underrepresented students in introductory evolutionary biology and biodiversity courses that used AL
instructional approaches.
Likewise, Geirer et al. (2008) studied the implementation of an inquiry-based science
curriculum by 37 teachers of 5,000 students in 18 schools. The study's objective was to
understand whether or not inquiry-based science instruction affected students from marginalized
communities. Geirer et al. (2008) found that students from marginalized communities who
received inquiry-based instruction did better on standardized achievement tests than those who
did not.
Many other researchers (e.g., Lee et al. 2007; Meyer & Crowford, 2011; Patchen & CoxPetersen, 2008) point out that children of minority backgrounds can excel in science when an AL
approach is integrated with students’ cultural heritage through CRT. Patchen and Cox-Peterse
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(2008) studied two science teachers and report that inquiry-based teaching that accounts for
students' prior experiences and cultural heritages helped students of minority backgrounds
improve their science performance. The authors argue that AL was unable to help all students
unless it was also mindful of diversity and embraced a culturally responsive pedagogy, too. The
study indicated that minority students’ academic achievement in science is contingent on
teachers’ enacting AL and culturally responsive pedagogy concurrently.
Culturally Responsive Active Science Teaching
CRT is a framework for practicing teaching that is culturally responsive and relevant to
all students in a class. CRT is based on the premise that the social and cultural backgrounds of
learners influence the ways they learn. Therefore, it is “best facilitated in socio-cultural
compatible school contexts” (Gay, 2000, p. 155). Gay (2010, 2015) argues for instructional
congruence, the process of linking students' cultural experiences with science content and
processes. The authors state that making such a link instills curiosity in minority students and
helps them to see truths about their environment, thereby helping them achieve higher learning
outcomes.
Educators who implement CRT in the classroom must interrogate their own assumptions
and biases towards an individual or a group of students (Allen et al., 2017). Luyks and Lee
(2007) suggest that only by adopting instructional congruence as a guiding principle for
curricular design, teachers' professional development, classroom practices, and student
assessment can AL be made useful for all learners.
Researchers note that AL implemented by teachers who do not employ a meaningful,
culturally responsive pedagogy does not help students from minority backgrounds to succeed in
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science. Lee and Luykx (2006) argue that many teachers fail to recognize students as critical
cultural resources in their classes. If AL is implemented in a way which reinforces the dominant
group's cultural hegemony, AL, like traditional teaching methods, can alienate students from
minority backgrounds and prevent them from learning science at the same level as their peers
from dominant groups (Freeman, 2013; Villegas & Lucas 2002). Lee and Luykx (2007) assert
that teachers who believe that CRT can benefit students of minority backgrounds assume that all
students can succeed in their studies irrespective of their backgrounds or socioeconomic
conditions. Researchers who practice CRT have high expectations of all their students and
dismiss the concept of deficit thinking.
Furthermore, teachers who espouse CRT believe in maintaining close relationships with
all students. These teachers facilitate relationships of trust, care, and respect between students
and teachers, between students and their peers, and between teachers and the families and
communities of students (Morrison, 2019; Ladson-Billings, 1995a). Teachers who practice
culturally relevant teaching see knowledge as a dynamic that has the power to challenge and
dismantle a society’s structure of social inequities (Ladson-Billings, 1995a). According to
Ladson-Billings (2014) culturally relevant teaching entails supporting students in becoming
critically literate of texts and critically conscious of the social, cultural, economic, and political
dimensions of their life-worlds.
The Intersection of Culturally Responsive Active Science Teaching
The inquiry method of doing science, one of the variants of AL, is widely accepted in the
science education community (Bybee et al., 2006; Marshall, 2013) and is considered helpful for
students' learning, but it does not consider culture (Moll et al., 1992). The diverse student
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populations present in a class do not allow teachers to use inquiry-based pedagogy in a way they
will find comfortable. Implementing an inquiry-based approach demands that teachers
acknowledge the diversity of students' cultural background experiences and expectations and
implement classroom instruction accordingly (Magee & Meier, 2011). While some researchers,
such as Geier et al. (2008) and Marshall and Alston (2014) mention that inquiry is beneficial to
all, it is hard to imagine both minority and majority students benefitting to the same degree
unless teachers consider the cultural differences between the two.
Kanter and Konstantopulos (2010) studied the impact of an inquiry-based science
curriculum on minority students. The authors provided nine science teachers with 30 hours of PD
on implementing project-based science curriculum and required them to practice inquiry in their
classroom. The PD focused on improving teachers' content knowledge and pedagogical content
knowledge. The results suggest that the science achievement of the minority students improved.
The authors argue that incorporating culturally relevant pedagogical practices (Ladson-Billings,
1995b; Patchen & Cox-Petersen, 2008) in PD results in higher achievement among minority
students. They posit that teacher knowledge of science content and AL pedagogy integrated with
CRT is crucial to maximizing the impact of AL on minority students.
In its Framework for K-12 Science Education, the NRC (2012) mentions promoting
equity as one of the framework's foundations. The framework promotes the idea that students of
different cultural backgrounds have different experiences and knowledge of science and that the
acknowledgement and cultivation of these differences can benefit students. Geier (2007) reports
that inquiry-based science instructional methods could lead to gains on standardized achievement
tests among students of non-mainstream backgrounds. Brown (2017) agrees with Geier and
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contends that teachers can make science accessible to students of all backgrounds by practicing
inquiry. Johnson (2011) also suggests that inquiry-based science instruction provides a perfect
avenue for concurrent CRT practice.
Dissenting Views of Active Learning
Hayes (2002) contends that many teachers discontinue AL-based teaching in their classes
because it does not correlate with what and how they learned science in their own university
classes. Several researchers have expressed doubts about the effectiveness of AL in science,
especially when an open form of inquiry instruction is employed. Some contend that employing
a minimally directed form of inquiry in science is grossly impractical and that there is no
evidence to prove its effectiveness in improving students' academic outcomes (Eastwell &
MacKenzie, 2009; Settlage, 2007). Such researchers contend that inquiry without strong
guidance from teachers deprives students of the scaffolds they need to learn specific concepts
and science processes. Researchers (e.g., Kirschner et al. 2006; Mayer 2004) state that open
inquiry is not feasible at all levels and for all kinds of science content.
Mayer (2004) expresses disagreement with the constructivist view that the learner needs
to be engaged actively to generate a mental representation of knowledge. He insists that
engaging in an appropriate cognitive process is essential and that it is more important for
learning than is a behavioral activity such as a hands-on activity. Mayer asserts that AL cannot
be a prescription for instruction at any education level because it does not necessarily comprise
appropriate cognitive processing. Echoing Mayer's assertion, Kirschner et al. (2007) claim that
AL is unproductive and, in many cases, even counterproductive as the instructor withholds
information from students and asks students to investigate or find resources that he or she
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already possesses, thereby resulting in a waste of resources. Mayer (2004) emphasizes that
instructions should encourage learners to attain higher cognitive ability, not just higher behavior
activity such as conducting an experiment, collecting data, and performing analysis without
making sense of its practical applications. To ensure this end, Mayer sees the need for guided
inquiry by instructors; he does not believe that the responsibility for all learning should rest
solely on learners. Kirschner (2006) seconds Mayer's assertions.
Kirschner et al. (2006) challenge the constructivist idea from the standpoint of
information processing theory, which suggests that stimulus input (e.g., visual and auditory
stimuli) goes to the short-term memory, which has a limited capacity. Learners, especially
novices, cannot process a large amount of information because their working memories are
limited (Schunk, 2012). Kirschner et al. thus argue that AL that involves a lot of new information
can put pressure on the working memory, thereby causing significantly low processing and
minimal transfer of information to the long-term memory.
So as not to overtax learners, Kirschner et al. (2006) suggest that guidance and robust
scaffolding be provided to learners to learn new concepts through AL strategies.
Challenges of Practicing CRT
The power of practicing CRT in science lessons is known to researchers, but its use is
minimal. The influence of teachers on student learning is strong (Linda-Darling, 2006), and CRT
has the power to positively impact the academic performance of students from non-mainstream
backgrounds (Ladson-Billing, 1995, 2014; Gay, 2010). Researchers have identified multiple
challenges for CRT practice in science classrooms. Hyland (2009), studying a white female
teacher attempting to practice CRT, found that teachers from dominant groups take time to
37

develop a sense of social connectedness to the struggles of minority students and their
communities. Hyland posits that CRT is mainly relational. New teachers who attempt to practice
CRT face dual challenges: first, developing trust with students and their parents and, second,
working against a school environment that is often at odds with CRT practices (Furman, 2008;
Mensah, 2011). Other researchers report several other challenges, too.
Laughter and Adams (2012) assert that teachers from dominant groups do not see the
need to include social justice issues in science teaching and that their skepticism prevents them
from connecting they science content they cover in class with sociopolitical issues that influence
the lives of students from non-mainstream backgrounds. Further, Gay (2010, 2015) contends that
educators’ deficit thinking holds them back to help all students succeed academically. Gay
explains that many teachers are culturally blind and do not attempt to employ multiple
instructional approaches that are friendlier to minority students than traditional approaches.
A small number of researchers have studied how science can help develop culturally
responsive teachers. Villegas & Lucas (2002) and Cochran-Smith (2004) explain that university
education should help teachers understand how their own historical and cultural identities formed
over time. Helping teachers deconstruct their own socio-cultural history and values can help
them more closely perceive the realities, including the predicaments, of their students from nonmainstream backgrounds. According to Villegas and Lucas, such interventions can incentivize
teachers to change their instructional approaches so that are more conducive to learning among
minority students and appreciate the need to integrate multicultural and diversity issues into
science curriculum (Ebersole et al., 2016).

38

Science Teacher Preparation Standards
The importance of the inquiry-based science approach and CRP is well-established in
the literature. The literature on teacher quality suggests that a teacher who practices CRT is more
likely to help culturally diverse students present in the classrooms perform better than one who
does not practice it (Gay, 2000; Howard, 2001; 2003; Ladson-Billings, 1994, 2014). The
National Board for Professional Teaching Standards (2016) asserts that teachers should
capitalize on having a heterogeneous group of teachers because that fact offers the opportunity to
understand multiculturalism and respond to the diverse backgrounds of their teachers. Similarly,
teachers who practice a constructivist approach to teaching science have proven impact on
student learning.
The constructivist approach to teaching science and the need to practice CRT are two
major standards adopted by the National Science Teachers’ Association (NSTA). In 2020 the
NSTA collaborated with the Association for Science Teacher Education (ASTE) to update its
2012 Science Teacher Preparation Standards. The 2020 NSTA/ASTE standards include among
the six standards (a) teachers will understand and articulate contemporary science and
engineering practices and (b) teachers will practice a social justice-oriented approach to
preparing science teachers. The first standard envisions that pre-service teacher will meet the
scientific and engineering practices mentioned in the NGSS standards. These practices include
facilitating students in developing and using models, planning, and conducting investigations,
analyzing and interpreting data, using mathematical and computational thinking, and
constructing explanations (Achieve, 2013, p. 75).

39

The scientific and engineering practices mentioned in the NGSS framework closely
correlate with the inquiry-based approach to science teaching-learning. Basing their definition on
the NGSS, Marshall et al. (2016) define inquiry-based instruction in science education as
“intentional student-centered pedagogy that challenges the learner to explore concepts, ideas,
and/or phenomena before formal explanations are provided by the teacher and/or other students”
(p. 779). The authors mention that the NGSS views the inquiry-based approach as a process in
which students actively engage in scientific practices while learning about science concepts. The
NGSS incorporates the concept of inquiry-based teaching in its broader idea of scientific
practices.
NSTA standards assign similar importance to providing pre-service science teachers with
experience in the equitable learning opportunities model. Whitaker and Valtierra (2018) contend
that pre-service science teachers need to be empowered to teach diverse learners and use
culturally and socially responsive pedagogy to accommodate learners with varied and unique
needs. These standards mean that science teachers should be equipped to provide equitable,
culturally responsive opportunities to all students before they leave their teacher preparation
programs.
Active Teaching and CRT in Nepal
The literature available on the constructivist approach to teaching science and preparing
science teachers to embrace constructivist philosophy is significant in the Western world. This
literature review indicates that science education researchers have yet to explore pedagogical
approaches in Nepal's science teaching-learning context. Not much literature is available on the
implementation of a constructivist approach to teaching sciences in Nepal. In fact, this researcher
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was able to identify only two such studies published in peer-reviewed journals on science teacher
education. Koirala (2019) reports that students of two schools in Gorkha District, Nepal,
performed better in science after an activity-based approach (“practical approach,” the author
called it) was implemented. The experimental group performed better than the control group in
terms of their achievement scores on a standardized test (Koirala, 2019). Acharya et al. (2019)
experimented with 340 community school students to discover if connecting science concepts
with community-based science practices can elevate students' understanding of science concepts
as well as their achievement on standardized tests. The results were positive: enabling students to
connect the concepts of science with cultural practices performed in the community in order to
understand primary scientific products and processes led to more constructive and better
outcomes in science than not doing so (Acharya et al., 2019).
The literature review did not, however, find any study done on science-related
pedagogical approaches to preparing science teachers in the B.Ed. in Science program. Also, the
literature review indicated that very little literature had been written about CRT in any subject in
Nepal’s education sector. The dominant area of discourse pertaining to teaching for diversity was
instruction in mother tongues in the primary grades and why it was an unsuccessful enterprise in
Nepali education. Yadav (1992) mentions that the Nepali state attempted to eliminate all
languages but Nepali in Nepal’s schools when the country began considering mass education.
Yadav’s assertion is evidenced by a statement of the Nepal National Education Planning
Commission issued in 1956:
The study of a non‐Nepali local tongue would mitigate against the effective development
of Nepali, for the student would make greater use of it than Nepali — at home and in the
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community —and thus Nepali would remain a “foreign” language. If the younger
generation is taught to use Nepali as the basic language, then other languages will
gradually disappear, and greater national strength and unity will result (p.93).
Over the years since 1956, Nepal has acknowledged its past discriminatory practices and the
mosaic of linguistic diversity in schools. Its current policies are geared towards providing
primary education through mother tongues (Education for All, 2004-09; SSDP, 2016-23;
Constitution of Nepal, 2015). However, the success of providing primary education in mother
tongue is often questioned in Nepali education (Yadav, 1992).
Concerning teaching that takes diversity into account, the discourse in Nepal is limited to
teaching in mother tongues. The search for literature on culturally responsive science teacher
preparation in Nepal's education system did not return any results. However, this researcher did
find a dissertation that evaluated the cultural responsiveness of Nepal's language and literature
curriculum. Dhungana (2020) reports that Nepal’s curricula and classroom practices are silent
regarding cultural diversity in the subjects of Nepali and English. The researcher did not find any
literature involving practicing CRT in science lessons or for science teacher preparation. Yuan
(2017) mentions that teacher education programs should evoke pre-service teachers’ cultural
awareness to address their cultural, racial, linguistic, socioeconomic, and educational diversity.
The lack of literature on CRT in Nepal's education in general and science teacher preparation
suggests that there is a knowledge gap in Nepal's science education in an area which Yuan
suggests is essential.
The literature review suggested that Nepal’s educational research into inquiry-based
science and CRT is in its incipient stages. Despite the fact that NSTA/ASTA has incorporated
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both inquiry-based teaching and CRT as two essential standards for science teacher preparation,
there are very few studies into inclusive inquiry-based teaching available in Nepal’s body of
science education research. Strikingly, the literature on AL and CRT in general and, more
specifically, on AL and CRT in science is an unexplored area of Nepal educational scholarship.
There is a significant gap in our understanding of why Nepal's science teaching is characterized
by student disengagement and lack of active science, and, consequently, high failure rates in
science. Also, there is a gap in understanding of whether or not the employment of the
transmission approach to teaching science in teacher education programs is responsible for the
employment of that same approach in teaching science in Nepali schools.
Since Nepal is a country with a diverse population, its classrooms around the country
have similarly diverse student populations. While the Western world's shifting demographic
dynamics have prompted educational researchers to advocate for CRP, that concern is missing
from Nepal's educational discourses. Nepal’s educational research has not examined the
culturally responsive or AL practices in educational institutes, including in the B.Ed. in Science
program.
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CHAPTER THREE
METHODOLOGY
The purpose of this study was to explore (a) Nepali STEs’ knowledge of AL and CRT, (b)
the practices and strategies of AL and CRT that STEs employ while preparing secondary-level
science teachers in Nepal, and (c) barriers that STEs face in implementing the two pedagogies.
A multiple case study research method was used to conduct an in-depth examination of the
knowledge and practices of seven STEs, all of whom were instructors/professors of secondary
science courses (methods and content) in the B. Ed. program of TU Nepal. This study addressed
the following questions:
1. How do Nepali STEs describe their knowledge of AL science pedagogy?
2. What strategies and practices of AL pedagogy do STEs employ while preparing
secondary science teachers?
3. How do STEs describe their knowledge of CRT?
4. What are the strategies and practices that STEs employ to make their science class
culturally responsive while preparing secondary science teachers?
5. What support and/or barriers do STEs encounter when practicing culturally responsive
and active learning?
Methodological Approach
This study investigated Nepali STEs’ knowledge and practice of AL and CRT among
their other instructional approaches through a qualitative exploration of multiple case-study.
According to Creswell and Creswell (2018), a qualitative research approach such as a case study
allows a researcher to explore and understand complex social and educational issues. Similarly,
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Yin (2018) states that a case study provides a holistic and in-depth explanation of the processes
under examination. Stake (1995) concurs, stating that a case study approach enables one to
describe and expand understanding of a specific education phenomenon. The exploratory case
study approach to exploring AL and CRT in an interpretative and constructive method was
deemed the most appropriate based on the assertions made by Creswell (2018), Stake (1995), and
Yin (2018) about the utility of the case study to understand STEs’ knowledge and practices of
the two pedagogies at a deep level.
The researcher collected information using various data collection procedures (Creswell
& Creswell, 2018) to explore the phenomenon. The research questions demanded answering how
a group of people with common professional responsibilities perceived two issues (McCusker &
Gunaydin, 2015), or, in this case, two pedagogies. The study utilized participants who were in
their natural environment and involved in preparing pre-service science teachers in Nepal. A
qualitative methodology was appropriate for this study because of the nature of the research
questions.
The interpretive nature of this qualitative research allowed for the in-depth probing of
participants’ understanding and reflections (Tracy, 2020). The content analysis of documents
such as the curriculum and STE-prepared lesson plans helped shed light on their practice of the
AL and CRT instructional approaches. Using other data sources such as interviews and written
responses to a scenario, the researcher arrived at a thorough understanding of how STEs
understood and implemented AL and CRT practices to prepare pre-service science teachers in
Nepal. The challenges they faced in implementing the two pedagogies were also examined with
the same rigor.
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Epistemological Perspective
As mentioned in the previous section, a constructivist/interpretive approach was used to
describe knowledge and practice through the experiences of a particular group of people, seven
Nepali STEs. Merriam and Tindell (2016) posit that constructivism allows for the construction of
knowledge and understanding through personal experiences and interactions as well as
reflections on those experiences and interactions. The researcher interpreted the phenomena
described by STEs working in similar contexts. Using the individual descriptions of each STE’s
unique experiences and described practices, the researcher attempted to create an overarching
view of the existing knowledge, practice, and constraints on practicing AL and CRT in Nepal’s
B.Ed. in Science program.
Context of the Teacher Preparation Programs
This study was conducted in Nepal, a South Asian country bordering China and India.
The study was done on STEs working in the programs affiliated with Nepal’s TU. Formal
teacher preparation programs in Nepal commenced with the establishment of its first university,
Tribhuvan University (TU), in 1959. In 1971, TU began conducting a variety of education
programs for pre-service teachers, including a two-year Intermediate (I. Ed.), two-year
Bachelor’s (B. Ed.), two-year Masters (M.Ed.), and a one-year Bachelor’s (one-year B. Ed.)
program. In the late 1990s, TU offered a three-year bachelor’s program, which was upgraded to a
four-year program in 2016.
TU’s requires student participants in its four-year B.Ed. program to specialize in one
subject area as a major and another as a minor. Students choose their majors from Nepali
Education, English Education, Mathematics Education, Physical Science Education, Health and
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Physical Education, Population Education, History Education, Geography Education, Economics
Education, and Political Science Education. For minors, students choose from Biological Science
Education, Health Education, Physical Education, Vocational Education, Primary Education,
Early Childhood Development Education, Non-formal Education, and Education Management.
A B.Ed. in Science, then, offers physical science as a major and biological science as a
minor. The compulsory subjects include (a) General Nepali, (b) General English, (c)
Philosophical and Sociological Foundations of Education, (d) Educational Psychology, and (e)
Curriculum and Evaluation. In addition, students take one of three elective courses: (a)
Instructional Technology, (b) Information and Communication Technology (ICT) in Education,
and (c) ICT in Specialized Subjects. Students are required to pass 22 courses in total to earn a
four-year B.Ed. in Science. Of the 22 courses required for the program, 15 are science content
course, five are compulsory courses, one a methods course, and one a teaching internship/
practicum. For enrollment in the B.Ed. program, students who have completed higher secondary
education (grade 12) can apply. For B. Ed. in science, students must have completed designated
physics, chemistry, and biology courses in the higher secondary level.
Nepal has 609 teacher education programs affiliated with six different universities. In
2018, 80,325 students enrolled in a four-year program Bachelor of Education (B.Ed.), and 8,451
students enrolled in a two-year-long master’s degree program on teacher education programs in
Nepal. In the same year, TU, the oldest public university, accepted close to 92 percent. The other
five universities shared the remaining eight percent of students. Tribhuvan University sends most
of its graduates to Nepal’s schools to teach children from K-12. (Education in Figures, 2018).
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School teachers in Nepal enter the profession through different routes. Most of the
teachers attend graduate-level programs of the colleges and universities before joining schools as
teachers. A small minority of teachers enter the profession through an alternative route including
Teach for Nepal (TFA). Also, a small percent of teachers especially of science, mathematics, and
English are hired on emergency permits without going through formal preparation in colleges of
education. This population is expected to earn a one-year-long B.Ed. program in three years of
practice.
Participants
Seven STEs from three science teacher preparation programs were selected as study
participants. Five participants were selected from two teacher preparation programs in
Kathmandu and two were selected from a college of education in Karnali Province. All three
colleges of education offered science-focused B.Ed. degrees for pre-service secondary-level
science teachers.
Thus, the cases for the study were the seven STEs working in three teacher preparation
programs affiliated with TU. Purposive sampling was used to select the seven participants.
Purposive sampling techniques involve selecting certain units or cases based on a specific
purpose or research question. A purposive sample is used to select a small number of cases that
yield rich information about a particular phenomenon (Patton, 2014). For this study, a typical
purposive sample was used. The researcher wanted to study the phenomena by focusing on a
selected members of teacher educator involved in future science teacher preparation. Etikan
(2015) asserts that in a typical purposive sampling process participants are chosen based on their
likelihood of having similar experiences.
48

An Associate Professor of an Education College in Kathmandu helped the researcher find
the participants with similar experience in science teacher preparation programs in the TU
affiliate education colleges. The professor first connected the researcher with one STE named
Yagya. He met all the requirements defined by the researcher. He consented to be a participant.
Yagya had known most of the STEs who taught at different education colleges around the
country. The researcher requested Yagya to help select 10 STEs who met the following criteria
(a) had a master’s degree or Ph.D. in science or science education; (b) taught science-related
courses (methods/content) in the B.Ed. in Science program; (c) had five or more years of
experience at their respective institutions.
Yagya identified ten STEs who met the criteria. The associate professor contacted the 10
STEs on their cell phone and requested their participation. Six of the 10 STEs who the professor
reached agreed to participate in the study. The professor shared their email address with the
researcher. The researcher then contacted the STEs via email.
Description of the Participants
For the purpose of this study, the cases were a homogenous sample of people involved in
teaching the same TU-prescribed curriculum in three different academic institutions. Participants
were selected only if they met the following criteria: (a) had a master’s degree or Ph.D. in
science or science education; (b) taught science-related courses (methods/content) in the B.Ed. in
Science program; (c) had five or more years of experience at their respective institutions. Table 1
summarizes the participants’ education and experience.
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Table 1
Description of the Participants

Name

Subject Taught

Years of Experience

Highest Level of Education

Ali
Hussain

Chemistry

More than 10

Master’s Degree

Gauri

Chemistry

More than 10

Master’s Degree

Madav

Physics

Less than 10 more
than five

Master’s Degree

Parbati

Animal Science

Less than 10 more
than five

Master’s Degree

Prithivi

Animal science

Less than 10 more
than five

Master’s Degree

Yagya

Animal science

More than 10

Master’s Degree

Yogesh

Plant Science

More than 10

Master’s Degree

Note: Pseudonyms are used for the participants
Participation was voluntary, and participants signed a letter of consent letter before
participating in the study processes. A detailed description of the participants follows.
Ali Hussain
Ali Hussain is a full-time lecturer at an education college in Karnali Province. He holds a
Master's in Chemistry Education and has taught chemistry and science method courses to B.Ed.
in Science students for over a decade. Hussain served as the head of the chemistry department
for three years, from 2017 to 2020. He said that he is passionate about chemistry and enjoys
teaching. He developed a love for teaching by observing his father teach in a public school.
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“Teaching is a noble profession although earning a decent living by working as a lecturer is
tough,” he said, adding, “I have to work in private colleges in the mornings and evenings to
make extra money to fulfill my family’s basic needs.”
In addition to teaching chemistry, Ali Hussain works as a volunteer supporting secondary
schools in Karnali Province to acquire materials for their science labs. He has identified 60
science-teaching materials that he said can be “found locally and, if utilized, can change the face
of science teaching at all levels of education in Karnali Province.” Ali Hussain said that he had
been appalled to discover that 90% of secondary schools in Karnali Province's Surkhet, Dailekh,
and Salyan districts did not have science labs when he traveled to schools to supervise his
students' practicums and that he had begun identifying low-cost, locally available materials with
which science teachers could teach. In two years, he managed to help all the secondary schools
in the three districts acquire 60 science items that he said are “must-haves” in a school
laboratory. “I am known well in Karnali Province because I helped schools to create space for
students to do science experiments,” he said.
Ali Hussain, a Chettri by birth, teaches students of diverse caste and socio-economic
backgrounds. At the time of the study, he had 40 students in his second-year Chemistry B.Ed.
class. Of them, 40% were Brahmins, 35% Chettris, 20% Janjatis, and 5%, Dalits. Ali Hussain
ranked his students' economic status on a continuum from very poor to middle-class. The Dalits,
he said, had the lowest economic status. He said that he has witnessed an astounding rate of
failure among Dalit students. “We do not have a plan or program to help Dalit and Janjati
students to improve their academic achievements,” he said. At the individual level, he said he
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“tries to do what is best for all the students in a class, not just for the few who show greater
promise due to their privileged socio-economic backgrounds.”
Gauri
Gauri graduated from TU with a master’s degree in Chemistry Education in 2005. A year
after graduating, she accepted an offer to teach in a science teacher education program in
Kathmandu. She worked as part-time chemistry faculty member for three years before accepting
a full-time position. She teaches chemistry to first-year B.Ed. students and oversees teacherstudents’ placement for practicums in nearby public schools.
Gauri was inspired to teach by her father's close friend, who was a teacher himself. When
she joined as a part-time member of the science faculty, it was rare for a woman to be in this
field. The fact that a woman from a Janjati background might enter into the profession of teacher
preparation was almost unheard of when she began her professional career. “Things are little
different now. There are very few female faculty members in the science teacher preparation
profession,” she said. She mentioned that “high-caste” males dominate the profession of
preparing science teachers and that there was a need for more women to join the profession, a
change which would, in her opinion, help female students feel more at ease.
Gauri believes that effective teaching requires “detailed explanation. “It is not possible to
teach chemistry without lecturing,” she said. In addition to lecturing, she said that she played
online videos to help students understand abstract concepts such as quantum numbers. Gauri
mentioned that although the lecture was her preferred instructional approach, she also practiced
AL and CRT when possible. She commented that she was 100% convinced that students' cultural
backgrounds needed to be considered when teaching chemistry.
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At the time of the study, Gauri had 18 students in her first-year B.Ed. chemistry class.
The demographics of her class revealed that it was highly diverse: there were Brahmin, Chettri,
Janjati, and Dalit students and the latter two groups comprised 27% of total. Gauri claimed that
her students were pretty much of the same socio-economic status.
Madav
Madav graduated from TU with a Master's in Physics in 2010. He joined an education
college as a lecturer of physics in 2012. Before joining, he taught science and mathematics to
secondary-level students at a private school. Madav said he enjoyed teaching physics.
At the time of the study, he was teaching introductory physics to first-year students,
advanced physics to second-year students, and atomic physics to third-year students. His theory
lessons were mostly lecture-based, but he said that he tried to engage students in hands-on
activities during practical sessions in the physics laboratory. He stated that by engaging students
in laboratory-based practicals he had helped his students develop the pedagogical content
knowledge which they required to be able to conduct labs as secondary-level teachers in the
future.
Madav stated that he believed in AL because “it allows students to have a deeper
understanding of physical phenomena.” “The unsupportive environment, lack of necessary
teaching-learning resources, and the enormous course load make practicing active learning next
to impossible,” he added. He also claimed that students' obsession with passing exams
undermined his motivation to practice innovative teaching methods.
Madav is a Newar. He said his teachers were not responsive to his culture or TibetoBurman heritage at any level of his education. However, as a teacher himself, he saw value in
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practicing CRT. He stated that practicing CRT equated to treating students equally. Madhav had
32 students in his first-year physics class. He estimated that Brahmin and Chettris constituted
around 70% of them, that 25% were Janjatis, and 5%, Dalits. Madav stated that many of his
Janjati students approached him for personal or academic support.
Parbati
Parbati graduated from TU with a Master's in zoology. She worked as a primary-level
science trainer for a non-governmental organization for six years before joining an education
college as a part-time animal science instructor. She had been in the profession for six years at
the time of the study. She taught animal science to students in their first, second, and fourth years
of the B.Ed. in Science program.
Parbati’s husband inspired her to join the teaching profession. She said she enjoys her
work and finds it fulfilling. However, she had a lot of grievances about her low salary and lack of
opportunities for PD. Parbati also said she felt undervalued by the college administration.
Parbati comes from Nepal's poverty-stricken far-western region. “I can relate to the needs
and challenges of poor students,” she said, adding, “Most of my students who join the education
college in Kathmandu come from rural parts of Nepal. These students struggle with financial
hardships, and that struggle takes a toll on their studies.” Parbati mentioned that if students from
rural places survived the “harsh realities of Kathmandu,” remained in college for four years, and
passed all the courses, they would be sure to find science teacher jobs at public schools around
the country.
Parbati had 69 students in her first-year B.Ed. animal science class. Brahmin and Chettri
students constituted 66% of her class population, while 30% belonged to different Janjati groups,
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and 4% were Dalits. Parbati said that she was careful to cater to the needs of non-mainstream
students such as Dalits and Janjatis and that she paid a lot attention to students' cultural,
economic, and social backgrounds when she taught. Parbati primarily lectured her students
because she did not see any problem with lectures. “Students listen to my lectures, and they like
them,” she said, adding, “concern for having to finish the mandated curriculum does not leave a
lot of room for experimenting with other instructional methods.”
Prithivi
Prithivi was an Assistant Professor of Science Education in an Education college in
Nepal at the time of the study. Before becoming a full-time faculty member of the B.Ed. in
Science program, Prithivi taught at a public school as a secondary science teacher for two years.
He graduated from TU with a degree in Zoology in 2012 and recently completed a one-year
B.Ed. program.
Prithivi taught animal science to B.Ed. students. He said he was “passionate about
teaching and had been interested in becoming a teacher from an early age.” Prithivi worked with
students from Karnali Province, which is known for its high rates of illiteracy and poverty. The
region is also known for its ethnic diversity. That ethnic diversity was reflected in Prithivi’s own
classes as well as in the college. Of the 40-student enrolled in his fourth-year animal science
class, 20% were Brahmins, 50% were Chettris, 25% were Janjatis, and 5% were Dalits. Most of
his students belonged families with a low socioeconomic status though a very few belonged to
middle-income families. “I have students from rural parts of Karnali who are so poor that they
work full-time to sustain themselves financially even while they are enrolled in a full-time
course,” he said. On a typical day, less than one-third of his students would be present in class.
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Prithivi stated that, in all lessons, he tried to help students by “modeling student-centered science
teaching” using instructional styles worthy of emulation by his B.Ed. students.
Yagya
Yagya completed his M. Sc. in Zoology at TU in 2009 and began teaching at an
education college soon afterwards. Yagya taught at a private school as a part-time science
teacher while enrolled as a B.Sc. and M.Sc. student at TU. Yagya had accumulated eight years of
science teaching experience to secondary-level students before he began his career as an STE.
Yagya has nearly 12 years of teaching experience as a lecturer in the B.Ed. in Science
program. At the time of the study, he taught animal science to first- and fourth-year students in
the B.Ed. program. In addition to his affiliation with TU’s B.Ed. program, he also taught zoology
in a private school.
Yagya was born in a family considered to be high caste. In his fourth-year first-semester
class, 76% of the student population was Brahmins or Chhetris and 24% of the population
belonged to students from ethnic backgrounds. There were no Dalits in his class. He said that he
believed that CRT in science helped students of all backgrounds to perform better on
standardized science exams.
Yogesh
Yogesh was a member of the science faculty at an education college at the time of the
study. He was teaching plant science to students in the B.Ed and M.Ed. programs. He had
completed an M.Sc. in Botany from TU and taught plant science for 12 years as a lecturer at the
college. He had 20 students in his plant science class. They came from different cultural and
caste backgrounds, and their socio-economic diversity was equally great.
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Yogesh aspired to become a role model for his students. He decided that he wanted to
become a teacher after observing a teacher who taught him during his B.Sc. years. Of this
favorite teacher, he said, “His content delivery was amazing, and he was very respectful to us
students. I was in awe every time I saw how effortlessly he taught content that I thought was
very difficult.” He said that his teacher created an environment of friendliness, but he exercised
his authority duly. “He would tolerate neither noise nor disruption in the classroom or
laboratory,” he said. Yogesh said he tried to match his own teaching style with that of his mentoteacher.
He said he practiced limited AL and CRT similar to his mentor-teacher. He used the
analogy of “dancing to the beat of the music” to explain that a science teacher who failed to
practice AL and CRT was not dancing to the beat and that such syncopation did not help students
to succeed in science subjects. Yogesh conceded that his own dance could well be called out for
being off-beat.
He said his teaching lacked the elements of AL because his dominant instructional
practice was the lecture. “The constraints on implementing active learning pedagogy are many,”
he said, and identified “the unavailability of crucial teaching resources” as one. The examfocused educational structure, the lack of teacher control over the assessment model, and an
environment unconducive to AL are other constraints that inhibit the implementation of AL. He
said he was mindful of the needs of non-mainstream students and made himself available to them
whenever they sought help.
Yogesh mentioned that he had 14 Brahmin or Chhetri students, five ethnic students and
one Dalit student. He stated that 85% of Brahmin and Chhetri students and 75% of ethnic
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students were from economically well-to-do families. His sole Dalit student, in contrast, was
from a family low in both economic and social status.
Data Collection
The data sources for the study included three types: written responses to a science
curriculum teaching scenario, interviews/hypothetical scenarios interactions, and artifacts. Data
collection was conducted in three phases. All interactions between participants and the
researcher were conducted on digital platforms, including email exchanges, Facebook messenger
chats, and Zoom.
Data Collection Phases
Data was collected in three phases. Each phase is discussed below.
Phase One. The researcher invited participants to 15-minute one-to-one virtual meetings
on Zoom to inform them about the planned research and encourage them to become study
participants. The meeting time was utilized to answer prospective participants’ questions about
the research and their roles. During the meeting, the researcher requested all participants to be a
part of the study without being overly explicit about its objectives.
The researcher met ten individuals, three of whom decided not to take part in the study
after the meeting. The researcher described the research but was particularly cautious not to
encourage participants to read or research about AL or CRT before the interviews. The seven
participants were sent the consent form to sign a day after they verbally expressed their
willingness to be part of the study. Once consent was received, the participants received a list of
the five objectives of the B.Ed. curriculum and were asked to choose one and write how they
would typically teach that objective. The objectives provided to the STEs were extracted from
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the physical science and biological science curricula mandated by TU for the B.Ed. in Science
program. The participants were given two weeks to prepare their written responses.
Phase Two. Interviews and questions about hypothetical classroom scenarios (See
Appendix A) with the participants were conducted after the participants had submitted their
written responses. The first interview focused on STEs understanding and practice of the AL
instructional approach, and the second focused on their understanding and practice of CRT. The
challenges to practicing AL and CRT and the support STEs received to practice these
pedagogies were also discussed.
The interview questions were semi-structured in-depth questions about the interviewees’
understanding of and pedagogical practices relating to AL and CRT. Questions about
hypothetical situations were also asked. Participants were requested to respond in the context of
a non-COVID-19 situation. Ten to 15 minutes of the first interview time was utilized to ask
participants to clarify their written responses.
The interviews were conducted on Zoom at times and dates mutually agreed upon by the
researcher and the participants. Participants were assured about the confidentiality of their
statements and were encouraged to be as accurate and honest as possible. Before coding, the
transcripts of the interviews were shared with the participants so they could affirm the accuracy
of their statements.
Phase Three. The third stage of data collection involved collecting artifacts. The
curriculum of the B.Ed. program is publicly available at http://tufoe.edu.np/cirriculum/19, from
where the researcher retrieved it. The researcher examined four curricula for this research (see
Table 9). In addition, the researcher requested and collected scanned copies of teaching notes,
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lesson plans, and classroom assignments from the STEs. One participant shared a Zoology
exam paper (see Figure 5). Three Participants shared students' lab reports. A sample of students'
lab reports was used for analysis. Likewise, pictures of the specimens collected by students and
organized by one of the participants were also received (see Figure 1).
The request for the artifacts was made after the second interview session, the one on
CRT, ended. Each participant was sent several reminder emails for the artifacts. Four
participants were contacted for follow-up questions two months after the second interview
session had concluded, but only two attended. Each follow-up meeting lasted for 30 minutes.
Data Sources
Written Response
The STEs were requested to respond to one of the five objectives provided. Table 2
provides an example of a scenario created by the researcher for the STEs to write about (See
Appendix B).
Table 2
Sample Scenario for STEs' Written Response
Please Read Carefully and Write Your Response
(Please be as elaborate as you want to be)
Sc. Ed. 448 Plant Science IV requires you to cover the following objective for one of the
laboratory 's work: Collecting, preserving, and identifying some available mushrooms.
1. Provide your teaching/laboratory work approach to meet the above objective. Please
write the detailed flow of the lesson.
2. Mention any activities that you might engage your students in. Mention the reasons for
choosing the activities that you have listed.
3. Would you consider inviting a farmer or a student who has experience with mushroom
farming at home to take the lead to achieve this objective? Why or why not?
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Several science education researchers have used similar scenarios to collect data, and
Dawson and Carson (2017) used this qualitative method to elicit students’ written responses on
climate change issues. The scenarios were developed with the five objectives from the B.Ed. in
Science curriculum in mind. The participants had the flexibility to submit a hand-written or a
typed response by email attachment.
Interviews/Hypothetical Interactions
Hypothetical interactions involve asking “what the respondent might do, or what it might
be like in the particular situation” (Merriam & Tisdell, 2016, p. 119). The researcher asked
participants what they would do in hypothetical teaching moments and situations. Merriam and
Tisdell (2016) mention that hypothetical questions begin with “what if” or “suppose.” The
interview questions consisted of guiding open-ended questions in addition to the hypothetical
interaction questions.
The theoretical framework of constructivism guided the crafting of the interview
questions related to AL. The interview questions on CRT were based on Gay's (2002) principle
of CRT. The researcher discussed the correctness and appropriateness of the interview questions
with two of the members of his dissertation committee before administering them. The
interviews were conducted in Nepali, recorded on the researcher’s computer and later transferred
to the researcher’s Clemson University-provided Google Drive. Table 3 links the five research
questions that this study intended to answer with their sources.
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Table 3
Research Questions and Data Sources
#

Research Questions

Data Sources

1.

How do Nepali STEs describe their knowledge
of AL science pedagogy?
What strategies and practices of AL pedagogy
that STEs employ while preparing secondary
science teachers?

Interviews
Interviews/Hypothetical Interaction,
/Hypothetical Interaction, Scenario
Artifacts

2.

3.
4.

5.

How do STEs describe their knowledge of
CRT?
What are the strategies and practices that STEs
employ to make their science class culturally
responsive while preparing secondary science
teachers?

Interviews/Hypothetical Interaction

What support and/or barriers do STEs
encounter when practicing culturally
responsive and active learning?

Interviews

Interviews/Hypothetical Interaction,
/Hypothetical Interaction, Scenario
Artifacts

Artifacts
The researcher collected the B.Ed. in Science curriculum, lesson plans, and evaluation
questions. These documents were used to understand the emphasis intended to be placed on AL
and CRT. Patton (2014) explains that document analysis combined with other data sources such
as observation and interviewing can help to validate and cross-check findings. Similarly, Yin
(2018) posits that case study research documents help validate and augment evidence from other
sources.
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Data Analysis
The research used grounded theory lite for the analysis approach. According to Braun and
Clarke (2013), with grounded theory lite, researchers do not aim to “develop an allencompassing theory, but they could offer a conceptual explanation of the data that related to the
research questions” (p. 362). Like full grounded theory, grounded theory lite uses the constant
comparative analytic technique to identify and represent the complexity of the data by constantly
moving back and forth in the data set while developing codes, categories, and concepts (Braun &
Clarke, 2013; Charmaz, 2006).
The study explored the knowledge and practice of AL and CRT pedagogies among
Nepali STEs. To explore STE's knowledge and practice of AL and the challenges of
implementing the same, the researcher conducted a constant comparative method to develop
codes. To begin the coding process, the scenario-generated written response of one of the seven
participants was coded. For the rest of the responses, new codes/categories were added when the
data did not fit into the categories already developed. Constant comparison was performed
moving back and forth, and the process included writing memos, refining the coding system,
linking codes, and merging codes when necessary.
The interview data were coded using the same codes developed during the coding of the
written responses. Again, new codes came into existence when the existing codes did not capture
the essence of the data. The final list of the open codes was subjected to axial coding, and
categories were formed. The constant comparison method was again used to define the final
categories for each case, which were developed by moving back and forth among all available
categories.
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The artifacts were open-coded separately by reading the raw data line by line. The
conceptual ideas embedded in the data were identified, and the codes developing while coding
interview data assigned. Memos were written throughout the whole coding process. Memo
writing involved recording analytical insights arrived at while reading, rereading, and coding the
data (Braun & Clarke, 2013). According to the authors, memo writing “provide[s] more depth
and complexity than codes” (Braun & Clarke, 2013, p. 297).
To compare the accuracy of the STEs' description of AL relative to the existing literature
(Ssempala, 2017) of AL, the researcher collected the description of AL attending to the literature
review conducted for this dissertation. Utilizing the available information, the researcher
synthesized AL in three steps (a) literature definition of AL, (b) teachers' role while
implementing AL, and (c) what do students do when AL is being practiced in class. Table 4
summarizes the description of AL mentioned in the literature review.
Table 4
Description of AL in the Study's Literature Review

Description
of AL

● Students are actively engaged to construct meaningful knowledge and
reflect on their learning and knowledge constructed (Felder & Brent
(2009).
● AL as a pedagogy for science courses supports scientific inquiry,
laboratory experiments, data collection and analysis, critical thinking,
problem-solving, discussion, collaboration, and communication (Amador,
2019; Mizokami, 2018).
● The lecture is deemphasized in AL (Freeman, 2014).
● Implementation of student-centered pedagogy (Dori and Belcher, 2005;
Freeman, 2014; Prince, 2004)
● An instructional approach proven to improve the learning achievements of
learners. It encourages students to ask questions, exchange ideas, and think
critically and is capable of promoting lifelong learning opportunities for all
learners (Amador, 2019).
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Role of the
Science
Educator

Role of
Students

● Help students to utilize the knowledge gained through independent or
group activities and provide meaningful science experience (Baran &
Maskan, 2010, Tal et al., 2006)
● Facilitate, advise, guide, monitor, and mentor (Colley, 2008)
● Provide learners with an authentic learning experience through active
engagement in solving real-world problems (Maudsley, 1999; Savery,
2006)
● Understand students' prior preconceptions, misconceptions, and alternative
ideas of scientific concepts, encourage students to think about science as
well as their thinking, enable students to transfer their knowledge to new
situations, and encourage students to collaborate with others (Mintzes,
2018)
● Students pose appropriate scientific questions, formulate hypotheses and
or/make predictions, initiate self-directed investigations to answer
scientific questions, perform analysis and evaluation of data, interpret
results, develop explanations, and communicate findings (Abdi, 2014;
Constantinou et, al., 2018; Cattaneo, 2017).
● Students are self-directed and have multiple strategies to solve real-life
problems (Thomas, 2000, Hung, 2019).
● Develop skills and apply theories and concepts (Abdi, 2014; Collins et al.,
1989; Blumberg, 2016).
● Students are engaged in exploration, discovery, and invention (Alfieri,
2011).

There was a slight difference between the analysis of AL and the analysis of CRT data:
while the AL data were coded inductively, to analyze CRT data, a combination of inductive and
deductive coding, or a blended approach, (Graebner et al., 2012) or abduction (Bazeley, 2013)
was used. First the CRT data was coded inductively, and five broad themes emerged from the
analysis of science teachers' interviews and written responses. In the second step of analysis of
CRT, these five themes were correlated with the five CRT principles defined by Gay (2002):
developing a knowledge base about students’ cultural diversity, (b) incorporating ethnic and
cultural diversity content in the curriculum, (c) demonstrating cultural caring and building a
learning community, (d) communicating with ethnically diverse students, and (e) responding to
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ethnic diversity in lesson plans (See Appendix C for elaboration). The themes that did not align
with Gay’s principles of CRT are also addressed, in the sub-section called contradictions.
The data analysis was represented by diagrammatic representations showing relationships
between categories. Each participant was examined as a separate case and then a cross-case
analysis was conducted to highlight themes common across seven cases. The analysis was robust
enough to arrive at a naturalistic generalization about how Nepali STEs collectively understood
AL and CRT and what their practice entailed.
Role of the Researcher
In interpretive research, the researcher has a personal involvement in the entire research
process (Merriam & Tindell, 2016; Yin, 2016). In this study, the researcher has reported the data
as objectively as possible by relying on the participants’ perspectives (Creswell & Creswell,
2018). Yin (2011) stated that “no lens is free of bias; every lens has subjective and objective
qualities” (p. 270). To remain as objective as possible, the researcher kept a journal reflecting on
his experiences, possible biases, and other thought processes during all stages of data collection,
analysis, and reporting. the researcher reported conclusions that are well supported with evidence
from the raw data. To maintain the highest level of research integrity, the researcher followed the
code of ethics published by the American Psychological Association (2020).
As stated above, the researcher used a constructivist/interpretivist worldview in my
approach to the study. The constructivist/interpretivist theory required the researcher to gather
multiple perspectives through numerous interactions to construct meanings for the research
questions of this study. This the researcher did.
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The researcher worked closely with the dissertation committee to prepare interview
questions and scenarios for the STEs to develop and maintained a close working relationship
with the STEs. Furthermore, the researcher conducted interviews, requested artifacts, and
collected written responses from the participants. Finally, the researcher analyzed the data and
reported the findings to the dissertation committee.
Positionality Statement
The researcher of this study worked as a secondary school science teacher and teacher
trainer in Nepal. The research idea for this study stemmed from the author’s two firmly held
beliefs: (a) the caste-based discriminatory practices that are still prevalent in most places in
Nepal can be corrected if teachers internalize the severity of the problem and model their actions
appropriately and (b) Nepali students can do better in science if teachers allow them to explore as
scientists do.
As a child, the researcher witnessed discriminatory practices perpetrated against Dalits
and Janjatis by the so-called high caste. Being from a family of so-called high caste, the
researcher despised his parents' mistreatments of the Dalits who came to work in their
agricultural fields as much as his teachers, who slapped his Dalit friends but spared him when he
failed to do the very same homework.
When the researcher of this study entered his professional life as a teacher and later as a
teacher trainer and traveled extensively around rural parts of Nepal, he realized that things had
not changed much from what he had observed in the outskirts of Kathmandu as a child. The
researcher noticed teachers still stereotyped Dalit and Janjati students. During one visit to a
primary school in Dadheldura in 2013, the principal said to the researcher that Dalit students
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were less able to learn than their “high-caste” peers. He feels strongly that such irrational beliefs
need to be challenged through appropriate training during teacher preparation programs. The
CRT focus in this study stems from his experience of seeing a section of the student population
being subjected to alienating school environments and teaching approaches as well as outright
mistreatment.
The researcher’s decision to include AL stemmed from his experience as a science
student. He did not enjoy his time as a student at any level of his education. The author’s
learning, as he remembers it now, mostly involved the memorization of mathematical formulae
and science definitions. Learning by rote defined learning when the researcher was in school. He
did, however, enjoy exploring science outside the classroom. The researcher liked to conduct
scientific experiments and work with his friends.
After the researcher completed master’s degree in Physics from TU and joined a school
in Kathmandu as a secondary science teacher, he practiced structured inquiry to teach his
students. Students enjoyed his lessons. He spent 18 years teaching and training teachers as well
as advocating including hands-on activities in the teaching of science.
The researcher is interested in science teacher preparation programs because of his
observation that Nepali science teachers by and large lack the skills, knowledge, and disposition
they need to teach science well. His observations and the NASA evaluation results about
students’ performance in grades three, five, and eight suggest that learners at all levels of
education fear science as a subject and that teachers are unable to make the subject accessible to
all. There is a general lack of conviction among teachers that students of all backgrounds can
succeed in science if appropriate and adequate teacher support is provided. The researcher
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believes in what Darling-Hammond (2006) said about teacher education: the quality of teacher
education determines the quality of a nation's future. Thus, the researcher believes that enhancing
the quality of science teacher preparation through the introduction of AL and CRT as the major
instructional approaches can improve the learning gains of all students, including those who
historically have failed in all subjects, including science. Furthermore, if future science teachers'
pre-service experience were improved, those teachers would have a more prosperous and
fulfilling career trajectory.
The researcher’s work as a teacher trainer had a positive impact on this study as he was
able to interact with the STEs as an insider, as “one of them.” Because of this insider perspective,
he could easily glean useful information about the topics of interest. On the other hand, being an
insider was disadvantageous because at times the researcher held biased or contesting views
toward some of the STEs’ responses. He had to repeatedly remind himself to remain open and
objective as much as possible. The researcher worked hard to remain objective and diligently
treated the STEs as the experts. To keep himself focused and not let his bias taint the study's
objectives, the researcher religiously followed the interview protocol (See Appendix A) while
interviewing the STEs.
Quality Standard
In this study, seven STEs are the “multiple cases of a phenomenon to generate findings
that can be used to inform changes in practices, programs, and policies” (Patton, 2014, p.446).
To meet the standards expected of qualitative work, this study adopted Yin's (2018) criteria for
judging the quality of the case study design. Yin mentions four tests that need to be applied
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when conducting case-study research: (a) construct validity, (b) internal validity, (c) external
validity, and (d) reliability.
Construct Validity. Denzin and Lincoln (1994) describe construct validity as the extent to
which a study investigates what it claims to investigate. In other words, construct validity is the
extent to which the process of scientific investigation leads to an accurate depiction of reality.
Yin (2018) mentions that case-study researchers “fail to develop a sufficiently operational set of
measures” (p.79) and instead rely on their subjective judgments. Yin suggests collecting multiple
data sources, maintaining a chain of evidence, and triangulating data to escape subjective
judgment traps and enhance validity in case-study research.
The researcher collected multiple data sources to attain high construct validity for this case
study. Collecting data through multiple methods helped the researcher perform data
triangulation. Such triangulation revealed consistencies and inconsistencies between and among
various data sources. For example, the claims STEs made in interviews and their written
responses matched. Similarly, STEs’ lesson plans, curricular documents, and evaluation
questions consolidated interview responses. For the most part, triangulation produced
converging conclusions. Furthermore, the researcher established a clear “chain of evidence”
(Yin, 2018, p. 155) to allow readers to understand how he proceeded from formulating research
questions to interpreting findings (Yin, 2018).
Internal validity. Internal validity, also called credibility (Trochim & Donnelly, 2007), is
the extent to which respondent agreed to the findings when a researcher took his or her finding
for “confirmation, congruence, validation and approval” (Kumar, 2011, p. 185). The internal
validity for this study was ascertained by asking follow-up questions to clarify some of the
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statements in STEs’ written responses. Furthermore, the interview transcripts were shared with
participants to determine the accuracy (Lincoln & Guba, 1985) of the record of what they had
said during their interviews.
Gibbert et al. (2008) and Yin (2018) propose three measures to enhance internal validity:
(a) a clear research framework, (b) pattern matching, and (c) triangulation. This study employed
the theoretical frameworks of constructivism and Gay’s (2002) CRT principles to examine
STEs’ knowledge and practice of AL and CRT. These two theoretical frameworks guided the
entire research process, from the literature review to data collection to analysis to reporting. The
meaningful coherence of the study was ensured by interconnecting all the sections of the
research process: the literature review, research questions, findings, interpretations, and
recommendations.
Pattern matching for internal validity requires that researchers “compare empirically
observed patterns with either predicted ones or patterns established in previous studies and in
different contexts” (Denzin & Lincoln, 1994; Eisenhardt, 1989, as cited in Gibbert et al., 2008,
p. 1466). The pattern of STEs’ knowledge and practice of AL and CRT is discussed in the
analysis section of this dissertation. The researcher was not, however, able to predict the pattern
of knowledge or practice because the lack of studies in Nepal deprived the researcher of the
opportunity to study the pattern of knowledge and practice in similar contexts.
Yin (2018) emphasizes the need to verify findings by adopting multiple perspectives, also
called triangulation. Since data were analyzed using the constant comparative method and
triangulation, the internal validity of this multiple case study is high. Furthermore, rival
explanations of the findings in the form of contradictions are presented in the analysis section.
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External Validity. If a case study has external validity, its findings are applicable beyond
the study (Yin, 2018). Eisenhardt (1989) argues that analysis involving four to ten cases might
provide a reasonable basis for analytical generalization. In light of Eisenhardt's assertion, the
current study's findings can be generalized in the field of science teacher preparation in Nepal's
teacher preparation programs to education colleges other than the three included in this study.
The research findings can be generalized to some extent.
Reliability. Denzin and Lincoln (1994) and Yin (2018) define reliability as the condition
in which replication of the same study by other researchers following similar procedures to
collect new data from other STEs produces similar results or insights. The goal of a reliability
test is to minimize the errors and biases in a study (Yin, 2018). The reliability of this study was
established through a rich explanation of the context and the participants. The interview
protocols followed are included in the appendix A. Furthermore, the data sources and data
collection procedure are richly explicated so that future researchers can readily replicate the
study.
Limitation
Yin (2018) encourages case-study researchers to make the strengths and limitations of
their work known to readers. One of the study's limitations was that all the data were collected
via online interactions despite the fact that researchers like Pierre (2008) tout the importance of
“presence” or “being there” for qualitative inquiries. Pierre suggests that researchers' face-to-face
interaction with participants and spending extended periods of time with participants increases
the validity of qualitative research. In light of Pierre's (2008) assertions, this research would have
been more valid had the researcher been able to meet the STEs in person.
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The dissertation proposal does indeed lay out a plan to travel to Kathmandu to collect
data in the summer of 2021, but a surge in COVID-19 cases in Kathmandu during the proposed
time of visit made that impossible. Thus, the initial plan to conduct classroom observations and
face-to-face interviews was adjusted to virtual interaction.
Not all STEs had internet connections at home, and those who had internet did not always
have a stable connection. While interviewing Prithivi for the first time, for instance, the internet
disconnected four times. After three to six minutes of waiting, we were reconnected. The longest
disconnection occurred in the fourth meeting and lasted 14 minutes. Prithivi had to be very brief
with his responses due to these technology-induced interruptions.
Two other STEs, Madav and Yogesh, did not have an internet connection in their homes.
Yogesh went to his friend's house, and Madav went to a local coffee café with a stable internet
connection. The café was very noisy since many people were present. The participant repeatedly
complained that he had not heard me. I could also hear noise in the background.
When the data collection was underway, Kathmandu and Surkhet, the two districts where
the STEs lived, were under a strict lockdown due to the high rates of COVID-19 infections. After
the second interview, two STEs, Ali Hussain, and Prithivi said that they were not in the right
state of mind to answer questions that they considered needed thoughtful responses. Ali Hussain
informed that his father was being treated for COVID-19 in the hospital as we spoke. The surge
in COVID-19 created a situation in which not all participants were sufficiently mentally present
to talk about the phenomena under examination. To make things worse, heavy rain across Nepal
had severely disrupted lives at precisely the same time the interviews were conducted. The two
STEs who said they were not in the right state of mind and their families had been badly affected
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by the floods. One of the major limitations of the study, therefore, was that not all STEs
interacted with the researcher were in stable mental and emotional health due to COVID-19
lockdown and landslides.
Merriam and Tisdell (2006) and Yin (2018) mention that a case study explains a
phenomenon of interest from the participant’s perspective. Because of COVID-19-induced fear
and difficulties compounded by widespread destruction by the floods, the timing of the
interviews may have been wrong for eliciting a rich and thick perspective from the STEs.
Furthermore, the research was limited to just seven STEs who taught students enrolled in
the B. Ed. in Science program. The sample participants were only a tiny fraction of all those
involved in preparing future teachers. In short, the picture of knowledge and practice of AL and
CRT painted by the seven STEs is a limited one. The curricular documents available for review
were also limited, and I selected only one past papers for review. In addition, the written
responses were only a snapshot: they describe how the STEs typically deliver a lesson on just
one of five scenarios provided them. The STEs described their typical teaching style for just one
unit of their courses. A better alternative to this approach would have been multiple classroom
observations.
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CHAPTER 4
PRESENTATION OF INDIVIDUAL CASE REPORTS

In this findings chapter, the researcher reports on (a) the STEs’ descriptions of AL and
CRT, (b) the practices of AL and CRT employed by STEs while preparing secondary-level
science teachers, and (c) the challenges that STEs face while implementing AL and CRT.
The STEs worked in three science teacher preparation programs as lecturers or assistant
science education professors. The teacher preparation programs are all affiliated with TU. The
STEs are responsible for teaching science content and organizing practical classes for their
students.
Two semi-structured interviews were conducted with each STE. The first interview
attempted to understand how the STEs understood AL and what AL-related strategies and
practices they modeled or emphasized when they taught their B.Ed. students. In addition, the
interview covered the challenges faced by STEs in implementing AL and whether or not they
had adequate support systems in place to practice the pedagogy. The second interview attempted
to understand how STEs perceived CRT, their strategies for implementing CRT, and their
challenges in practicing CRT in their mission to train future secondary science teachers in Nepal.
The interviews were conducted, transcribed, and coded in Nepali, but the data are
presented mostly in English. Some pertinent original text in the Nepali language has been
included. Along with the interviews, the participants' written responses, past test papers and the
B.Ed. curriculum served as other data sources.
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This chapter has two sections: (1) STEs’ descriptions, strategies, and practices of AL and
the challenges STEs face in implementing AL, and (2) STEs’ descriptions, strategies, and
practices of CRT and the challenges STEs face in implementing CRT. The descriptions are
provided separately as individual cases. The researcher employed block quotes to allow for the
unambiguous capturing of the STEs’ statements.
STEs’ Descriptions, Strategies, and Practices of AL and Challenges STEs Faced in
Implementing AL
This section of the chapter reports each STE’s description, strategies, and practice of AL
as well as the challenges he or she faces in implementing AL. Each of the seven cases is
presented in a subsection below. The block quotes used in this section are STEs’ verbatim
regarding AL.
Ali Hussain
Ali Hussain described AL as an instructional approach that keeps students active when
they learn science. When asked to define AL, he said, “AL is an instructional approach that
allows students to be active participants of the science learning process.” He supported his
definition with an example:
AL urges students to ask questions about issues. When students ask questions, they are
likely to have a basic knowledge of the phenomena they are curious about. A teacher
practicing AL works to develop a student's critical analysis skills, thereby making
him/her a better problem solver.
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इन्कोइरी-बेस्ड टिचिङ लर्निङ भएको अवस्थामा ववद्याथीले कोइसन गर्ि । हरे क मान्र्े ले गरे को कुरामा
कोइसन गर्ि । के कारणले भनेर कोइसन गने र ररजर्नङ गने बानीको ववकास हुुँदो रै र्। ररजर्नङ गने
बानीको ववकास भयो भने त्यो उसले समस्याहरू समाधानको कुरा बझ्
ु न सक्र् ।

“An AL-practicing teacher encourages students to ask questions to one another and also to the
teacher, a practice which leads the class to engage in meaningful discussions and consequently
arrive at convincing answers to questions,” Ali Hussain said. He facilitated scientific discussions
without telling the correct answers; instead, he was constantly “challenging” students with
“higher-order questions.” Furthermore, he said he allowed students to design experiments for
questions that he formulated. He believed that introducing the inquiry-based instructional process
allowed students to perform experiments and analyze data. “Keeping students active by
involving them in experimentation and discussion is practicing AL,” he concluded.
Ali Hussain said that the lecture was his primary instructional approach to teaching
chemistry but that he advocated for AL. He incorporated instructional approaches such as
discussion and demonstration within his lectures. He clarified that although he did not practice
AL in its ideal form, he practiced some elements of it intermittently within his lectures. “Making
students active all the time in a chemistry class is practically impossible,” he said. “The
knowledge level of my students, my knowledge of AL, the loaded expectations of the
curriculum, and an evaluation system that is designed and controlled by TU work in tandem to
prevent me from being a complete AL-practicing science teacher,” he said.
Ali Hussain explained what one of his typical lectures is like:
I recently taught the de Broglie wave equation in one of my chemistry classes. I
explained to my students that particles in motion move in wave forms. I derived the de
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Broglie wave equation and explained that all moving bodies have wave properties. To
make things clear and to challenge students to think, I threw a duster on the floor and
asked students if they had seen the wave. The students looked at me in astonishment
because they had not seen the wave even though the theory says that all moving bodies
have wave properties. The demonstration that I performed [duster throwing] could have
challenged students to dig more into the concept and possibly look for additional reading.
केमेस्रीमा डड ब्रोगाइल वेभ इक्वेसन

पढ्नुपर्ि । त्यसमा पाटिि कल्स ह्याव वेभ नेिर भन्ने कुरा

पढायो । डेररभेसन गर्यो, सारा सारा सबै गर्यो है न । डेफिनेसनहरूमा पर्न त्यही कुरा भर्नरहे कै हुन्र् फक !
एभ्री मुभभङ बडी ह्याज अ वेभ नेिर भनेर भन्र् । आिूसुँग भएका डस्िरहरू के र्, एउिा फ्याट्ि
िभलटदने उसको अगाडड । खोइ त वेभ दे खखस ् भनेर सोध्यो भने ट्वाुँ पर्ि । त्यसो गरे पर्र् त्यसरी उसलाई
वेभ बुझ्न च्यालेन्ज गररसके उसले वेभकाबारे मा सोच्न थाल्र् ।

Ali said that he explained phenomena before doing demonstrations for his students. In between
periods of lecturing, he also involved students in discussion. He explained how he facilitated
classroom discussions:
I ask questions and create a space for healthy classroom discussion. I facilitate the
discussion. I have noticed that all students actively take part in discussion. Some students
bring several issues or problems to the table while others try to develop explanations or
alternative solutions to the questions posed. Even those whom I consider otherwise
passive have something to offer to the group. The best part of this process is that students
actively participate and think.
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म एक दइ
ु िा प्रश्न सोध्र्ु । यसले पाटिि भसपेिेड हुनलाई सबैलाई उत्साटहत गदो रहे र् । सधैँ िुपिाप बस्ने
ववद्याथीले पर्न कम्तीमा एक दइ
ु िाजर्त एउिा इस्यु ल्याउुँ दो रहे र् कम्तीमा दइ
ु िा । अरूले पाुँि ओिा अप्सन
भर्नरहुँदा त्यसले दइ
ु िासम्म अप्सन भन्र् । त्यो भन्नका लाचग पर्न उसले सक्रिय भाग भलइरहे को र् र केही
सोच्र् । त्यसो गदािखेरर राम्रो हुुँदो रहे र् ।

Ali Hussain said that he made discussions vibrant by pointing to inconsistencies in the students’
alternative solutions to the problems he posed. If students ran out of answers, he provided clues
and examples related to their lived experiences in order to reignite the discussion. In one class,
Ali Hussain asked students to predict the boiling point of water at the Everest Base Camp. The
unanimous answer of the class was that water boiled at more than 100 degrees Celsius. When he
reminded them of the relationship between air pressure and boiling point, however, students
quickly corrected themselves.
Ali Hussain said that he believed that social media could facilitate collaboration among
students and serve as a platform on which to learn. He helped create a Facebook group in which
many of his students are active members. Students post their comments, ideas, and questions on
the platform. “This has created an environment of cooperation between students,” said Ali
Hussain.
Ali Hussain organized ten to twelve practical sessions for his second-year chemistry
students. At the beginning of the year, he asked each student to buy a practical manual. “Once
they have the manual, it is easier for me to get them to do experiments,” he said. Students follow
the manual to determine what experiments to perform and how. They fill in the tables and
perform calculations in the sequence prescribed in the manual. Ali Hussain said he tried to
79

connect the practicals with “the theory that explained the practical or vice versa.” To show the
connection between the theory and the practical, he made students copy out the theory that
explained the practical a day before the practical was planned. “For example, students will have
written out the theory of redox titration the day before I plan to conduct a laboratory on redox
titration,” he said.
Ali Hussain involved students in designing experiments to answer two questions he
formulated in the chemistry laboratory. He provided an example of how he made students
measure the viscosity of honey. “The practical manual detailed measuring the viscosity of
glycerin, but I asked students to measure the viscosity of the honey readily available in our area.
Students liked the idea,” he said.
Before being interviewed, Ali Hussain was asked to provide the researcher with a written
description of how he conducted a typical lesson. He described the fermentation process of
preparing alcohol in his writing. Ali Hussain mentioned that he would begin his class with a
discussion. He wrote:
I allow students to discuss the process of making wine (ethyl alcohol) in their home or
community. First, students share their knowledge and practice about the preparation of
ethyl alcohol in their locality. Also, a discussion about why yeast is used during the
preparation of ethyl alcohol is fostered.
प्रारम्भमा म ववद्याथीहरूलाई रक्सी बनाउने तररकाकाबारे मा र्लिल िलाउुँ र्ु । ववद्याथीहरूले आफ्नो घर
वा र्र्मेकमा रक्सी बनाउने तररकाका बारे मा एकअकािलाई बताउुँ र्न ् र र्लिलमा रक्सी बनाउन मिाि फकन
चाहहन्र् भनेर पर्न र्लिल गररन्र् ।
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Ali Hussain mentioned that a lecture would follow this discussion. “The lecture time is
not always one-way communication; in the contrary, during lectures I ask students many
questions that keep them active,” he said. For evaluation, he made students create a flow chart of
the preparation of ethyl alcohol from carbohydrates. He also teaches students to develop a
concept map using the keywords of the lesson, including carbohydrate, fermentation, yeast,
enzyme, distillation, nitrogenous fertilizer, and the like. Ali Hussain said he ends his lesson by
asking select students a few questions about what he discussed.
Ali Hussain repeatedly mentioned that he wanted to see himself practicing AL fully but
that there were “many challenges that he cannot overcome.” He stated six challenges: (a) the
inferiority of students’ prior educational experiences, (b) the fact that TU organized standardized
tests and methods of evaluation, (c) a mismatch between the time available and the content to be
taught, (d) the lack of teaching-learning resources, (e) a demotivating environment for teaching,
and f) his limited competency in practicing AL.
Ali Hussain mentioned that many students accepted to the education college where he
taught lacked the chemistry competencies they should have achieved in previous grades.
“Students lack basic knowledge about atoms, molecules, valence, and chemical equations,” he
said. The B. Ed. in Science curriculum required him to begin with Bohr's atomic model but doing
so was not just possible because students did not know what an atom was. “I try to cover
secondary-level chemistry before addressing B.Ed. Chemistry, remedial lessons that take much
time away from the actual course,” said Ali Hussain.
The second constraining factor in practicing AL that Ali Hussain mentioned was the
types of questions students are asked by the TU exam board. “The questions are invariably
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memory-based. I do not get to evaluate my students,” he said. He said that because he needed to
prepare his students for these standardized exams, he was compelled to lecture and provide notes
on the questions most frequently asked on the exams. “The fact that the curriculum is extremely
demanding does not leave much space for student-led explorations,” Ali Hussain commented. To
make things even more challenging, he did not have access to the materials he needed to provide
students with activities during AL. “I receive no money to procure the scientific resources that I
need,” he said. The college had not responded to his several requests for much-needed materials.
Ali Hussain found the working conditions at the college “frustrating” and called his pay
“painfully low”. He said he worked in private colleges in the mornings and evenings to earn a
decent living. He said he did not have time to think about innovative teaching because he had to
work extra hours to fulfill his own and his family’s needs.
Ali Hussain doubts his competence at teaching chemistry that was relevant and
meaningful to his students. “I suppose I have become a blunt ax,” he said. Responding to a
question about what opportunities he had had to sharpen his teaching skills, knowledge of
content, and knowledge of time-relevant pedagogies in the last ten years of service, he said he
had had “none.”
Gauri
Gauri described AL as a student-centered pedagogy. She said she was an AL-practicing
teacher because she implemented student-centered pedagogy when she taught chemistry. “AL
provides students space to be active in the process of knowing,” she said. When asked to define
AL in her own words, she defined AL as a “student-centered pedagogy that connected science
with students' daily experience.” She clarified her definition by stating:
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In AL, students are actively involved in their learning process. The teacher is a guide or a
facilitator of student learning. AL requires teachers to involve students in discussing
various science issues and encourage them to learn from each other. AL requires students
to arrive at a unanimous conclusion about the issue under discussion. The goal of ALbased activities is to enhance students' conceptual knowledge of science.
एक्क्िभ लर्निङ भनेको त्यही ववद्याथीकेक्न्ित ववज्ञान भिक्षण भसकाइ नै हो । यसमा ववद्याथीहरू सक्रिय
भएर काम गर्ि न ् र टििरिाटहुँ खाभल गाइडको रूपमा मात्र उपक्स्थत (वप्रजेन्ि) भएर ववद्याथीहरूलाई नै
सक्रिय गराएर एकअकािबाि भसकेर, उनीहरू र्लिल गरे र र्निोड र्नकाल्र्न ् । सबै फियाकलापबाि
ववद्याथीले उपयोगी ज्ञान पाउनुपर्ि ।

Gauri explained that AL is an instructional process that keeps students actively engaged in the
process of learning. She considers using digital resources and information and communication
technology (ICT) to teach science content as an act of practicing AL. “ICT is a useful tool to
teach because it allows me to show chemistry videos to my students,” she said. She stated that
making chemistry videos available for students to watch during class time kept students active
and engaged in their learning process.
She contended that another way to keep students active in class was to have teachers use
locally available materials to teach science. Gauri believed that her students were overly
accustomed to listening and to copying notes. “Letting students use materials during science
class can keep students physically and mentally active,” she said. She continued:
I have concluded that students are inherently passive. Students are not eager to learn. I
create an active learning environment by allowing students to play with scientific
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materials I make using locally available resources. I practice AL by connecting concepts
to the context of their daily lives.
ववद्याथीहरू एकदम प्याभसभ हुन्र्न ् । उनीहरू एक्क्िभ हुुँदैनन ् भसकाइ गनिका लाचग अर्न उनीहरूलाई सरु
ु मा
लोकल िैक्षक्षक सामग्री (मिे ररयलहरू) आिैले बनाएर र पर्र् ती टिचिङ मिे ररयलहरू डेली लाइिसुँग िि गरे र
उनीहरूलाई भसकाउुँ दाखेरर एक्क्िभ हुन्र् जस्तो लाग्र् ।

Gauri mentioned that she practiced varied instructional approaches but only infrequently. The
lecture was her primary instructional approach to teaching chemistry. “I cannot see how
chemistry teaching at B.Ed. level can be done without direct instruction or lectures,” she said.
She repeated four times that one could not teach chemistry if one did not explain. Also, she
mentioned that her chemistry practicals were confirmatory in nature. “I follow the curriculum
recommendations and requirements,” she said. The curriculum required her to complete 13
laboratory practicals with students. At the beginning of the laboratory, she would explain how
students should “set up the experiment, record data, and perform calculations.” Both students and
teachers would know the process and outcome of whatever experiment was being done.
“Students follow the instructions, record data, do the calculations and compare their results with
standard values,” she said.
In addition to lecturing, Gauri played chemistry content-related videos for students to
watch. She explained:
When I teach quantum theory or quantum numbers, students often do not understand. I
cannot do any demonstration either. Thus, I choose a free video from the internet and

84

play it for the students to watch. After the video, I ask students what they understood
from the video. I explain if they do not get the answers right.
जस्तै अब क्वान्िम थ्योरीकै भनुँू वा क्वान्िम नम्बरकै भनुँू । अब त्यसबाि हामीले ओरल्ली भनेर वा
लेक्िर मात्र टदएर हुुँदैन ् । डेमोस्रे सन पर्न हामी केही गनि सक्दै नौँ । आजकाल नेिमा प्रिस्त
पाइन्र्न ् । त्यस्ता फ्री भभडडयोहरू दे खाएर त्यसबाि उनीहरूलाई के बुझ्यौ भनी प्रश्नहरू गरे र अर्न
र्तनीहरूबािै ररप्लाई खोक्जन्र् अर्न त्यसमा नजानेका कुराहरू मात्र मैले भन्ने ।

Gauri's written response about how she would have taught the researcher-provided curriculum
objective matched her assertions in her interview. She prepared her response on the following
curriculum objective: “To describe the fermentation process of alcohol preparation.”
Gauri wrote that she would begin the lesson by asking students questions about the
fermentation process and then move on to engaging students in a group discussion. She wrote
she would allow “groups to talk about the process of alcohol making using fruits and yeast.”
Similarly, in one of the lesson plans she submitted to the researcher in which the lesson objective
was to teach adsorption, she suggested she would let students discuss surface energy and the
adsorption principle before she lectured. She wrote that she would examine students’ “existing
knowledge” by asking questions before explaining the phenomenon.
Gauri stated that she was aware that she and her colleagues used teaching methods
similar to those that they had been exposed to as students two or three decades earlier. “We have
not been able to be innovative with our teaching techniques,” she said. She blamed the TU
authorities for not organizing any PD training that would have helped her understand newer and
more effective teaching methods. She said that she had had no opportunities to upgrade her skill
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or knowledge since she began to teach B.Ed chemistry classes in 2004. “The reason why I cannot
implement AL fully is that I do not know how,” she said.
Madav
Madav described AL as an instructional method in which students perform scientific
investigations to prove scientific theories. In AL, he said, students perform experiments and that
this process helps them acquire an in-depth understanding of the scientific concepts. He
mentioned that AL facilitated the ability to remember concepts for the long term. “Long-term
memory has two major benefits. First, students remember the concepts for a long time, which
helps them do well on exams. Second, they apply the concepts in the future.”
When asked to define AL in his own words, he defined the term in two steps. First, he
said, AL required students to perform experiments, and second, students were able to apply the
knowledge gained from conducting such experiments. He cited an activity he had done with his
students to elaborate his definition. He said:
One of the topics that I teach to first-year B.Ed. students is the reflection of light. To
teach this topic, I use a plane mirror to explain the phenomenon of reflection. I have
realized that students better retain information when I use real objects to teach then.
When students have the opportunity to play with real objects, they can apply the concepts
those objects illustrate.
िस्ि एयरको कुरा गने हो भने हामीसँग 'ररफ्लेक्सन अि लाइि' भन्ने िवपक र् । 'ररफ्लेक्सन अि लाइि'
भन्ने िवपकमा िाटहुँ हामीले हाम्रो घरमा प्रयोग हुने ऐना प्रयोग गनि सक्र्ौँ । ...ररफ्लेक्सन भनेको के हो,
ररफ्लेक्सन कसरी गर्ि , ररफ्लेक्सन हुनका लाचग कस्तो ऐना चाहहन्र् ? यसरी हामीले ववद्याथीको अगाडड
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सामान लगेर कुनै पर्न कोसि पढाउुँ र्ौँ भने त्यसरी लगेर दे खायौँ भने ववद्याथीलाई िाटहुँ सक्म्िनका लाचग
सक्जलो अर्न ववद्याथीले हामीले घोकाको भन्दा पर्न ववद्याथीले आिैले जीवनमा प्रयोग गनि सक्र्न ् ।

Madav commented that when he practiced AL, students listened to him and showed interest in
and enthusiasm about replicating his demonstrations. He was “totally convinced that all STEs
should implement AL.” However, at the same time, he repeatedly stated that despite his
conviction that AL is efficacious, he was unable to practice it. He said that he was faced with
several challenges, including a lack of resources and a heavy course load. “I use three tools to
teach my theory lessons: a whiteboard, a marker, and, occasionally, PowerPoint presentations,’
he said. Responding to a question about what his typical physics lessons look like, Madav
explained:
I begin my theory and practical lessons by explaining the phenomenon. In theory class, I
do not have activities for students. I go, I lecture, and I provide notes on the topic taught
for the day. I try to connect the concepts with their existing knowledge, which they have
been taught in earlier grades. In reality, I mostly use a marker and a duster for my
teaching activities.
थ्योरी क्लासमा अर्न हाम्रो प्र्याक्क्िकल प्रायः लेक्िरबाटै गइहाल्र्ौँ । हामीले गने भनेको हामी क्लास
एक्क्िभभटिज केही पर्न गराउुँ दै नौँ । जाने हो, के पढाउने हो, पढाएपर्र् हामीले नोि टदने हो । नौ, दस
कक्षासुँग भलङ्क गराउन खोज्र्ु । सुरुमा क्लासमा खासमा हामीले युज गने भनेको िक, माकिर र डस्िर
हुन ् ।

Madav said that he occasionally prepared PowerPoint slides to present his physics content. “I
find PowerPoint to be an effective tool to present content because it helps me finish the course
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content quicker,” he commented. Asked how he prepared and organized slides and whether or
not his presentations included physics simulations, he said:
I make sure that the font on the slides is big enough for students to see. I use mixed colors
on all slides to enhance their readability for students. To attract students' attraction, I use
the animations built into PowerPoint. Animations interest students. This is how I use
PowerPoint.
हामीले अक्षर अभल ठूलो बनाएर प्रयोग गर्ौं । अको भनेको ववभभन्न कलरहरू प्रयोग गर्ौं । एउिै कलर
भयो भने ववद्याथीलाई अभलकर्त एउिै कलरले िाटहुँ ववद्याथीहरू अलमभलन सक्र्न ् भनेर ववभभन्न
रङ्गीबबरङ्गी कलरहरू प्रयोग गर्ौं अर्न त्यसपर्र् आएर एर्नमेसनहरू प्रयोग गर्ौं । अर्न यता यता सरिर
अक्षर उड्ने खालका ववभभन्न एर्नमेसनहरू प्रयोग गदाििाटहुँ ववद्याथीको आकर्िण बढी होस ् र उनीहरूलाई
बुझ्नका लाचग सक्जलो होस ् भनेर त्यस्तो खालका फियाकलापहरू, त्यस्तो खालको पावर पोइन्िहरू प्रयोग
गर्ौं

Madav stated that when he presented PowerPoint slides, his students became active and
participated enthusiastically in discussions. Madhav is responsible for planning and conducting
12 labs to his fourth-year B.Ed. physics students. He said that he would typically introduce the
theory behind a practical in the laboratory, discuss laboratory procedures, show how to collect
data, and ask students to collect their own data as he had done. He would also ask students to
compare their findings with standard values. “If the deviation is high, I make my students do the
practical all over again,” he said. Of the 12 curriculum-mandated practicals, students do only six.
“The curriculum requires me to facilitate light-related practicals that needed to be done in a dark
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room. The college does not have a dark room, so I skip those,” he said, adding, “students do six
to seven practicals in a year.”
Responding to the question about what challenges he faced while implementing AL,
Madav identified four challenges: (a) his lack of knowledge about AL, (b) the lack of resources
(materials and time), (c) the lack of PD opportunities, and (d) low pay and the lack of
opportunities for professional advancement. Madav said he realized that he lacked current
knowledge of science teaching pedagogies. He explained that he joined the education college as
the holder of a master’s degree in physics. He said that he had strong content knowledge but
weak pedagogical knowledge. “For me, teaching is lecturing. I do not know about other
approaches,” he said. Madav said that he realized that he was not fully equipped with the current
skills and knowledge needed to prepare future science teachers.
Other constraints that inhibited Madav from practicing AL included the lack of materials
and time. He shared one of his experiences while requesting laboratory materials:
I provided them [the administrators] a list of the materials I needed. The admin opened
tenders for vendors. The vendors supplied the materials only after a year. Many of the
materials I received were faulty, and, on top of that, they gave us less than what we
requested and paid for. I do not understand the relationship between the administration
people and the vendor.
िलानो िलानो सामान भनेर टिपेर टदयो, सामान आउुँ दै आउुँ दै न फकनभने िे न्डरमा हुुँदो रै र् यी सबै अर्न
यो हुुँदाखेरर एक वर्िसम्म लाग्र् । बबिमा आयो भने कस्तो र् भने यो सामानिाटहुँ हामीले िेक गने
भसस्िम र्ै न । यसमा उताबाि सामान फकनेर पठाउुँ र्, िेक गने भसस्िम हुुँदैन । कर्तपय सामान त बबग्रेको
आएको हुन्र्, काम लाग्दै न । अर्न त्यही पर्न भनेको जर्त सामान आउुँ दै न, एकदम थोरै सामान आउुँ र् ।
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त्यहीमाचथ सद्दे सामान आउुँ दै न, प्रायजसो बबग्रेको सामान नै आउुँ र् । यसमाचथ माचथको खेल हामीलाई
थाहा भएन ् ।

Madav claimed that the college administration was not wholly invested in making teaching and
learning effective for students or supportive of teachers’ and students’ needs. He stated that he
had not attended any PD courses in the seven years he had worked at the college. “There are not
many PDs opportunities, and whatever is available is grabbed by teachers with permanent work
status, teachers who rarely come and teach students,” he said. Also, Madav said that his
disinterest in innovative instructional methods such as AL came from “how he was treated.” “I
have not received my salary for a year and a half,” he said. He said that unless the college
administration paid teachers timely and fairly and provided PD opportunities, it was hard to
imagine STEs practicing AL. He added, “Teachers should also have the power to decide the
curriculum and evaluate their students if they are to see the value in practicing AL.”
Parbati
Parbati explained that AL was an instructional method that demanded that teachers be
active in class and use their authority to enforce “student activeness” in order to help students
achieve positive learning outcomes. Parbati stated that, for AL to succeed, the active
involvement of teachers “needed to exceed that of their students.” When asked to define AL in
her own words, she mentioned four terms: involvement, interaction, cooperation, and
collaboration. Responding to a request to clarify what she meant by those terms, she said the
following:
I teach physiology to fourth-year B.Ed. students. I cannot do activities while teaching
physiology because I do not have the resources I need. The curriculum requires students
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to understand various systems, one of which is the nervous system. Students understand
the system if they are asked to draw and label it. I involve students in drawing the system
by drawing the system on the board for them to copy. I make students draw even though
some complain that drawing consumes a lot of class time. Some students do not want to
draw in class. They insist that I explain the system and provide notes instead of wasting
time drawing in the class. They say that the diagram is already in the textbook. I do not
entirely agree because students are lazy and do not work at home. I tell them If you do
not practice drawing, you will not even score 50% on the exams. Only then do they listen
to me and draw the diagrams I ask them to.
मैले िोथि एयरमा फिक्जओलोजी पढाउुँ र्ु । फिक्जओलोजीको पािि मैले भलन्र्ु, फिक्जओलोजीमा त्यर्त क्लास
एक्क्िभभटिजहरू हुुँदैनन ् फकनभने केले गने? हुनप
ु र्यो र्न ! भसस्िमहरू पढाउुँ दा ड्रइङकै बढी पािि हुन्र् । अब
यहाुँर्नर समस्या के आउुँ र् भने ड्रइङ गनि ववद्याथीहरू एकदम अल्र्ी भइटदने, यस्तो यस्तो लेजी
भइटदने । मैले आिैले ड्रइङ गर्ुि । िाइम खान्र् तर पर्न ड्रइङ गर्ुि । म त ड्रइङ गर्ुि तर बच्िाहरू के
गररटदन्र्न ् भने "फिगर बनाउनप
ु र्ि ? यो फिगर त फकताबमै र् । हामी घर गएर बनाइहाल्र्म र्न ! अटहले
लेखाइटदनुस ्, तपाईं लेखाइटदनुस ्, हामीलाई लेखाइटदनुस ्," भन्र्न ् । तर म माक्न्दनुँ, चित्र नबाउने हो भने
भसस्िम बुखिुँदैन ् । र्तम्रो ५०% माकिस पर्न आउुँ दै न भनेपर्र् गर्ि न ् ।

Replying to a follow-up question about how she explained involvement, interaction, cooperation,
and collaboration in terms of the drawing activity that she said was practicing AL, Parbati said,
“I allow students to interact with one another, and they work in groups.” She further described
AL as a phenomenon involving active student-student and teacher-student interaction, and
students working in groups during practical sessions. She mentioned that the groups formed at
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the beginning of the year worked together until the year-end, which to her signified a
“tremendous collaboration” among group members. According to Parbati, the year-long
collaboration helped students become comfortable with one another, thus enabling them to
perform laboratory practicals together and learn from each other. Parbati's description of AL,
thus, included her active involvement in drawing physiological systems on the board and
demanding that her students master such drawing. She also emphasized, “Without student
interaction and collaboration during the laboratory practicals, AL is not possible.”
Parbati mentioned that she lectured her students. She said her students enjoyed her
lectures. Responding to a question about whether or not she implemented instructional methods
other than lectures, she said she planned and implemented five laboratory practicals and a field
trip each year. Parbati explained how she executed practical sessions:
The course is designed such that theory accounts for 80% and practical for 20% of the
total. The course specifies the experiments students need to perform but the way the
practicals have been designed is highly flexible. I show a lot of specimens, slides, and
charts to my students. I do not have the instruments required to carry out actual
physiological experiments.
२० माक्सिको प्र्याक्क्िकल हुन्र् भनेर कोसिमै डडजाइन गररएको र्, ८०% थ्योरी पािि र् अर्न २०% चाहहँ
प्र्याक्टटकल हुन्र् भने प्र्याक्टटकलभभत्र पर्न के के गने भनेर त्यहाुँ एउिा कोसस डडजाइन गररसकेको र् ।
त्यसैभभत्रबाि कर्त गने हो, त्यसमा पर्न एउिा च्वाइस के पाइन्र् भनेदेखख त्यो कोसस डडजाइन त अभल
फ्लेक्क्जबल नै हो । जुलोजीको कुरा गने हो भने कुनै स्पेभसमेन, स्लाइड्स र िािि हरू दे खाउनुपने हुन्र् तर
त्यहाँ इन्स्ुमेन्िहरू हुनुपर्यो, यसकालागग अब त्यहाँ स्लाइडहरू दे खाउने र्ै न भने दे खाउन सफकुँदै न ् ।
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Parbati mentioned that she kept students active in the laboratory just as she did in their
theory classes. She said she began her practical lesson by discussing the characteristics of
whatever specimen she had chosen for students to observe. She then had students observe the
specimens and draw them and label their parts as their practical work.
Parbati took her students on a field trip once a year. The objective of the field trip was,
she said, to “help students learn report-writing techniques.” Parbati claimed that her students
enjoyed the field trip a lot. When asked about the expected outcomes of the field trip, she said:
The main objective is to teach students to write a report. The course requires students to
write a report. That is why I plan a field trip. The field trip is a part of their practicals. As
I said earlier, I organize a field trip to train students to write a report.
त्यो त के हो भने हाम्रो मेन अब्जेक्क्िभ भनेको ररपोिि राइटिङ लेख्न भसकाउने हो । हामी अब ररपोिि
राइटिङको िममा एउिा फिल्ड भभक्जि गराउने भन्ने । त्यसलाई हाम्रो टहसाबले के गर्ौं भने प्र्याक्टटकलको
एउिा पािि बनाएका र्ौँ ।...अब त्यसमा हामी के गर्ौं भने अब्जेक्क्िभमा ररपोिि रइटिङ गनि भसकाउने हो ।

Responding to a question about whether or not the field trip was also intended for any scientific
exploration, she said, “I do not have any hard and fast expectations.” She added that “students
were free to choose an issue that interested them. They could write a report on anything from
animal husbandry to conservation areas.” She also explained how she trained her students to
document their observations in a report:
I tell my students to begin with an introduction. Then I ask them to state their objectives.
Next, they are required to elaborate the method. Finally, I ask them to write a descriptive
conclusion. That is how I teach my students to prepare a field visit report.
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सामान्यतया इन्रोडक्सन राख, त्यसको अब्जेक्क्िभ्स राख, त्यसपर्र् त्यसका मेथडहरू राख, त्यसपर्र् मात्रै
त्यसको कन्क्लुड गर । त्यसकाबारे मा डडस्िाइब गर । कन्क्लुड गररदे ऊ भन्र्ौँ हामी । यर्त मात्रै हो ।

Parbati commented that she had allowed students to work in groups to prepare group reports for
three years in the past but that after she realized that “one or two smart members of the group”
did the most work and others remained passive during the entire writing process or copied others'
work, she said she began to require that students submit an individual report. Also, she made
students write their reports by hand. She said she had gotten upset when some students said, “We
went to the same place and observed the same things; it’s no wonder that our reports are the
same.” Asked if she allowed students to present their work, she said, “The course does not
require it.”
The second data source collected from Parbati was her written response on how she
would have conducted a lesson if she had the following objective to cover: ‘To discuss laws for
conservation; use of different strategies for conservation of wildlife.’ In her written response, she
mentioned that she would begin the class by introducing Nepal's National Park and Wildlife
Reserve Conservation Act, 2029 B.S. (1973). Next, she would divide students into groups to
discuss and write possible strategies for wildlife conservation in Nepal. She would then ask the
groups to present the strategies they had come up with. She ended the lesson by discussing the
legal provisions of Nepal's conservation effort. In terms of evaluation, she said she would ask a
few random questions to a few students.
During the interview, Parbati frequently mentioned that she wanted to practice AL but
that she faced many challenges. The first challenge was her limited skill in using technology to
teach. She explained that, with the evolution of technology over the last eight to ten years,
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teaching-learning had changed drastically. “I feel I am far behind my students in terms of my
skill with technology,” she confessed and continued to explain that students had an impressive
level of skill in finding information on the internet. She explained the gap this way: “Present-day
students reject the idea of rote learning and memorization, but we teachers stick to traditional
teaching approaches to teach the new generation, who are far more advanced than we are.”
Answering a question about the kind of support system she would require to make her
teaching current and valuable for present-day students; Parbati complained that she had not had
any PD opportunities in her six years of service as a science educator. She stated that she needed
advanced ICT skills and familiarization and practice with instructional methods other than
lecturing that had proven helpful in developed countries.
Towards the end of the interview, Parbati tried hard to justify why most STEs, including
herself, initially adopted and then stuck to traditional instructional science teaching methods. She
mentioned that the college administration paid a part-time instructor NRS 304 (approx. $2.5) per
45-minute class. She was not hesitant to state that it was hard for her to remain fully invested in
what she did as a part-time lecturer who received a meager salary. She said she was not
motivated to implement student-centered pedagogy because she had no opportunity for
professional upward mobility and the pay she received for her work was embarrassingly low.
Prithivi
Prithivi described AL as a teaching method that kept students at the center of the learning
process. “AL is a student-centered pedagogical approach to teaching sciences,” he said. Prithivi
said he “implemented AL because students constructed better meaning about scientific concepts
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when actively engaged in the learning process." When asked to define AL in his own words,
Prithivi stated:
It is one of the many instructional approaches in which students' physical and mental
states, social conditions, and emotional needs are taken into account while teaching. It is
a student-centered teaching approach that keeps students active while keeping teachers'
engagement at a minimum.
भिक्षाको नयाँ अवधारणा ववकास भएअनुसार भिक्षणका िममा ववद्याथीको संवेगात्मक ववकास, िारीररक र
मानभसक ववकासलाई ध्यान टदनप
ु ने दे खखयो । यस अवधारणाअनस
ु ार सक्रिय भसकाइको समयमा ववद्याथी
र्नक्रिय हुुँदैनन ्, सधैँ सफिय रहन्र्न ् । यस्तो भसकाइको िममा भिक्षकको सक्रियता भने न्यून हुने गर्ि ।

According to Prithivi, practicing AL begins with teachers being friendly and helpful to students
inside and outside of class. A second characteristic is that teachers need to know students’ prior
knowledge before introducing a new concept. Third, the teacher allows students to interact with
one another and freely ask the teacher questions. “I gauge students' existing knowledge on a
topic before delving deeply into it,” he said. “AL is also about providing opportunities for
students to be interactive,” he commented.
Prithivi mentioned several of his teaching practices and strategies. He said that lecturing
was his primary instructional approach. He identified inquiry labs and field trips as his secondary
instructional practices. He said he allowed students to ask questions and encouraged classroom
discussions. Responding to how he involved students in discussion, he said:
I provide my class with the subject-related issue as a problem to discuss. I ask students to
think about the answer to the problem. I listen to their solutions and encourage everyone
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to comment on the responses. I facilitate the discussion, and at its end, provide them with
the correct answer.
ववद्याथीहरूलाई अध्यापन गरे को पाठ सम्बन्धी समस्या प्रस्तत
ु गर्ुि र त्यस समस्याको समाधानका बारे मा
सोच्न लगाउुँ र्ु । मैले सहजीकरणको भूभमका खेल्दै ववद्याथीहरूबबि अन्तफििया गराउुँ र्ु र अन्त्यमा म सही
उत्तर प्रदान गर्ुि ।

Figure 1
Specimen kept in a zoology laboratory

Note: Prithivi shared this photo of specimens. He instructed students to use them during his
zoology labs.
Prithivi said that he had organized an inquiry laboratory for his students. He said that the
laboratory practicals that his students work on were those suggested by the TU-mandated
curriculum. He discussed how he made students carry out practicals.
I decide what specimens students will observe in their practical lesson. I begin by
providing students with basic information about the specimens. Students observe the
specimens and draw rough sketches of them. For homework, I require students to draw
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diagrams of the specimens on the right side of their practical notebooks and, on the left
side, to write about and classify the specimens (Figure 1).
कुन स्पेभसमेन दे खाउने हो, मैले पटहल्यै र्नणिय गररसकेको हुन्र्ु । ववद्याथी कक्षाकोठामा प्रवेि गरे पर्र्
स्पेभसमेनका बारे मा मैले जानकारी टदने गरे को र्ु । ववद्याथीहरूले स्पेभसमेनको अवलोकन गर्ि न ् र चित्र
बनाउुँ र्न ् । राइि साइडमा चित्र बनाउुँ र्न ् र लेफ्ि साइडमा चाहहँ लाइर्नङ पेपर हुन्र्, त्यसमा कमेन्िहरू
लेख्र्न ् ।

Prithivi mentioned taking students on field trips as one of his AL practices. His field trip
included visiting bee, fish, and silkworm farms. Responding to how he ensured students' in-depth
understanding of the beekeeping techniques during the field trips, Prithivi explained:
My students listen as I explain beekeeping techniques. I make my students observe a
beehive closely and identify where the queen bee lives and from where the worker bees
enter or exit the hive. My students observe and then tally what they observe with the
contents of their book as homework.
मैले बि
ु ाउुँ दाखेरर उनीहरूले ध्यान टदएर सन्
ु र्न ्, मैले मौरीको घार दे खाइराखेको र्ु भने उनीहरूले त्यसलाई
राम्ररी अब्जबि गर्ि न ् र आफ्नो पाठ्यपुस्तकमा त्यसलाई गह
ृ कायिका रूपमा ट्याली गर्ि न ् । जस्तै- रानीमौरी
कहाुँ बस्र्, अन्य मौरी कहाुँबाि बस्र्न ् र कहाुँबाि र्नस्कन्र्न ् । साधारणतया ववद्याथीले अवलोकन नै गने
हो ।

Prithivi commented that the objective of the field trip was to connect theories studied in the class
with field-based practices. “This is what the curriculum requires me to do,” said Prithivi. He also
stated that he encouraged students to collect specimens when they make trips to different places
for personal reasons. “I asked my students to collect specimens of plants and animals found in
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their locality and bring them to the college zoology laboratory. Students brought exotic plants
such as guchchi chyau (Morchella conica) and rato chyau (Ganoderma lucidum) to the
laboratory every year. The collection of these plants takes a lot of skill and time,” he said.
Prithivi stated that involving students in physical activities such as collecting specimens was akin
to AL.
Prithivi commented that he faced multiple challenges in practicing AL even though he
believed in its effectiveness. He identified four reasons why conditions were not conducive to
practicing AL: (a) students lacked inquisitiveness and the motivation to learn, (b) students'
struggle with the English language, (c) the exam-focused curriculum, and (d) unsupportive
administrators.
Prithivi commented that his students preferred lectures over science through observation
and experimentation. He said that he felt that his students were conditioned to follow teachers'
direct instructions and that it was very difficult to transform students into independent inquirers.
Furthermore, he believed that more than half of his student population lacked the critical
motivation to learn and understand the content. “We do not get students who are focused on
becoming teachers after completing the program. We have students preparing for the Public
Service Commission exams to become civil servants at the same they are enrolled in the B.Ed.
program. They remain in the program only if they fail the PSC exams,” he said.
Elaborating on his perceived second constraint to practicing AL, Prithivi stated that TU's
English-only policy in its B.Ed. in Science program has not been helpful to students. The
textbooks are in English, and students are expected to write their final exams in English, but
Prithivi said that the majority of his students knew very little English and had limited English
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skills. Thus, the English-only policy forced students to work around their lack of English abilities
by memorizing all the information and facts. According to Prithivi, his predicament
fundamentally defeated the reason for “practicing AL because students would not be able to
express themselves even if they had an analytical question that they could answer through their
experience of scientific exploration.”
Prithivi contended that he lacked support from his college administration to implement
AL. “The college administration is overly process-oriented and unwilling to support teachers,”
said he. “If I needed to take students on a field trip, the college administration would not provide
me with the resources I needed. Students are either too poor to or unwilling to spend money on
field trips,” commented Prithivi. He mentioned that STEs received no budget to procure
scientific equipment or take students for curriculum-mandated trips.
Prithivi commented that B.Ed. students’ approach to evaluations implicitly prioritizes the
memorization of facts and figures over building conceptual understanding. Students memorize
and write the three-hour-long TU administered exam. The evaluator of students' performance is
not the teacher who taught them but outsider stranger. “This practice destroys the fundamental
reason I needed to practice AL because the evaluations test the students’ memory, not their
scientific knowledge or skills.
Yagya
Yagya described AL as an instructional process that kept students and teachers equally
active in the teaching-learning process. “We have heard the saying that if a teacher runs, students
walk, and if a teacher walks, students sleep,” he said. Yagya suggested that AL is in action if
teachers’ active involvement in teaching-learning inspired students to be equally active in the
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learning process. “Keeping students active in class is practicing AL,” he explained. Yagya stated
that when he taught animal science to his B.Ed. students, he made sure that his students
performed scientific experiments, engaged in discussions, and completed at least one project
work. He considered his style of teaching an example of AL.
When asked to define AL in his own words, Yagya stated:
Active learning is an instructional approach that allows students to understand the
application aspect of science. It seeks to move students away from memorizing scientific
facts and theories from the textbook. This approach empowers students to look for
answers through a systematic inquiry-based approach. The knowledge gained by the
inquiry should have the capacity to solve personal or societal problems.
सक्रिय भसकाइले ववद्याथीलाई ववज्ञान ववर्यको प्रयोगका बारे मा सोच्न उत्प्रेररत गर्ि । हाम्रो भसकाइ बक
ु मा
भएको लाइन बाई लाइन घोक्नु मात्र होइन । यसले अनुसन्धान गनि भसकाउुँ र् । ती कुराहरू गरे पर्र् आिूले
व्यवहारमा र आफ्नो जीवनमा प्रयोग गनि सकोस ् । आफ्नो समाजमा लगेर प्रयोग गनि सकोस ् । यही सफिय
भसकाइ हो ।

Yagya explained that AL allowed him to connect scientific facts with applications. “This
teaching approach helps students use their creativity to solve problems through scientific
thinking,” he said. He commented that students exposed to AL are more confident about
applying their theoretical knowledge of science to practice than those who lack that exposure.
“AL enhances students' conceptual understanding of science. Also, it consolidates students'
commitment to learning science and using their knowledge of science to solve problems,” he
said.
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Yagya used five conditions to describe AL. According to him, AL is in action if teaching
is about (a) facilitating student learning through laboratory activities, (b) examining students'
prior knowledge before introducing new ideas, (c) treating students with respect, (d) allowing
students to interact with peers, and (e) decreasing direct instruction and lecturing. He said that he
tried to practice AL “so far as time, resources, the environment, and the curriculum allowed.”
Citing multiple constraints, Yagya mentioned that his primary instructional approach was
the lecture. He commented that his conviction about the value of AL is not reflected in this
teaching style. He noted that he sometimes employed AL by involving students in collaborative
learning, ICT, laboratory inquiry, demonstrations, and project work. Given the way the
curriculum is structured, and evaluation conducted and the limited number of contact hours with
students means that AL cannot be the sole instructional strategy,” said Yagya.
In responding to how he would teach the curriculum objective ‘describe the habits,
habitat, structure and physiological systems of a rabbit,' Yagya wrote, “I would lecture to explain
the habits, habitat, structure and physiological systems of a rabbit to my student, and, time
permitting, I might also have them watch a video on the topic.”
Yagya said he was “keen to practice AL” but that the nature of the standardized exams
made it impossible to do away with lectures and direct instruction and replace them with AL.
“The fact that TU prepares exam questions to evaluate students compels me to prepare students
to answer the most frequently asked questions,” explained Yagya. Another constraint that he
mentioned was the heavy course load: “Because of the demanding curriculum that I am expected
to cover and the resultant lack of time and resources, it is hard for me to implement AL in its
ideal form,” he said. Also, Yagya was discouraged from practicing AL because most of his
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students did not care much about engaging in science practices through experimentation even
when he did organize experiments for them. “Students focus on passing the course by any
means, a fact which makes practicing AL extremely difficult,” said he. He attributed students’
disinterest in hands-on, minds-on activities to poor preparation in earlier grades. Yagya
commented that students who enrolled in the B.Ed. program lacked competencies they were
expected to have acquired in earlier grades:
We recruit students who do not have the essential science competencies required for the
course. Students who come from public schools lack any experience whatsoever in
laboratory work. Students do not know how to operate basic laboratory instruments. I am
in a constant dilemma about whether I should continue with B.Ed. content or introduce
foundational content that is a prerequisite for the B.Ed. course.
सरकारी ववद्यालयबाि प्लस िुचाहहँ भएको तर ल्याब नै नभएको, कटहले ल्याब नै नगने ठाउँ हरूबाट ववद्याथी
आउुँ र्न ् । उनीहरूलाई इन्स्ुमेन्िको नाम नै थाहा हुने कुरो भएन अर्न त्यसलाई कसरी प्रयोग गने भन्ने
कुराहरू ११-१२ क्लासमै भसक्नप
ु ने कुराहरू पर्न नभसकीकन आएपर्र् हामीहरूलाई गाह्रो भएको र् । कोसस
पढाउने फक र्तनलाई भसकाउने ? गाह्रो हुन्र्।

Yagya stated that “the whole process of preparing science teachers is too traditional, too contentfocused, and too exam-oriented.” He explained that there was no collective effort on the part of
STEs and administrators of his college and of TU to reform traditional approaches and adopt
more recent and more scientifically tested and proven approaches in their stead.”
Yagya's list of challenges for him to implement AL was lengthy. He said STEs who tried
to do away with direct instruction and lectures were neither encouraged nor supported. “Not only
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that, but we do also not support one another to implement AL or other scientifically credible
instructional approaches; we are always busy putting one another down,” he said. He mentioned
that part of the problem is the “messy relationship between STEs.”
Yagya termed the competence of STEs to prepare future science teachers “questionable”.
He said he lacked a good understanding of new approaches to science teacher preparation. “I do
not see among STEs the urge to educate themselves about new knowledge regarding preparing
science teachers, and both TU as well as my college are indifferent to the need to upgrade
science teachers' competencies,” he said. According to Yagya, not once in his 12 years of service
as a STE has TU required him to enroll in or organize any PD programs. “I believe I am not
adequately qualified to do what I am entrusted to do even though I have a dual degree in
education and pure science,” Yagya said.
Yogesh
Yogesh described AL as an instructional process in which a teacher implemented
collaborative learning, connected science content with students' experiences, and enforced active
student participation in activities. He said “he embodied AL” because he inspired students to
work together to explore nature. He stated that he allowed students to explore nature within the
boundaries of the curriculum and that he allowed and even encouraged discussions among
students. He also connected science concepts with students' lived experiences. When asked how
he defined AL, he said:
It is not enough to just know the facts and figures of science. If I can instill skills through
which students understand the techniques of exploring science, I say I am practicing AL.
My teaching should help students achieve a conceptual understanding of the topics that I
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teach. I am implementing AL… if my students are active participants in the activities that
I design for them and are aware of the practical applications of the concepts covered in
class.
ववज्ञान पढे र मात्र त हुने होइन । ववद्याथीले ववज्ञान बझ्
ु नका लाचग आवश्यक ज्ञान प्राप्त गरे र नेिरलाई
एक्सप्लोरे सन गने िे क्क्नकहरू जाने भने मेरा लाचग त्यो एक्क्िभ लर्निङ हुन्र् । उसले एक्क्िभ लर्निङ
गररसकेपर्र् आफ्नो लाइिमा व्यावहाररक प्रयोग गरे त्यो... पढाएको एक्क्िभ लर्निङ भयो । ववद्याथी सफिय
भएर केही ज्ञान गर्यो भने एक्क्िभ लर्निङ भयो ।

In Yogesh's description, practicing AL means assisting students to develop a deep understanding
of content through their active participation in the learning process. According to Yogesh, AL
outcomes should enhance students’ ability to understand and use content knowledge in their
daily lives.
Elaborating on his description of AL, Yogesh also stated what he thought AL did not
include: “Not involving students in activities, encouraging only note-taking and memorization of
scientific facts, and obsessing overachieving a high pass rate on standardized exams as opposed
to an in-depth understanding of scientific content negate the tenets of active learning.” Yogesh
noted, too, that AL rejected the idea that science learners are passive but that effective science
teaching at the B.Ed. or other level of education needed direct instruction or lecturing. He added
that involving students in practical works whose processes and outcomes are known in advance
to the teacher and the students did not constitute AL.
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Figure 2
Sample Lab Report Prepared by a Student

Note: Yogesh shared this photo of a sample laboratory report prepared by one of his students.
Yogesh mentioned that students exposed to AL were more able to recall information
accurately and use it effectively for science practices than those who were encouraged to
memorize science or had been subjected to cookbook laboratory practices. “AL exposes students
to step-by-step science processes and thereby helps students be active learners,” he said. Yogesh
said that he believed that AL provided good learning opportunities to students and, for this
reason, helped them become good science teachers in the future.
Although he is convinced that AL is a practical instructional approach suitable for all
his students, he mentioned that it was not his primary instructional method when he taught plant
science to his B.Ed. students. “My dominant instructional method is lecture,” he said. He,
however, was quick to mention that he implemented AL to some extent though with “unfortunate
infrequency.” Yogesh noted that he encouraged collaborative learning while students performed
curriculum-mandated practicals. Furthermore, he assigned students project work and
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implemented peer teaching-learning techniques. He provided a glimpse into his teaching
approach:
At the start of my lesson, I explain the process of photosynthesis. I talk about the
mechanism underlying photosynthesis and discuss its significance in nature. Next, I
demonstrate the process. I connect the concepts with students' experience to make these
concepts accessible to them. … Once students understand photosynthesis, I make them
explain the process to one another or draw a diagram representing photosynthesis.
िोिोभसन्थेभसस पढाउनुपर्यो भने मैले सुरुमा चाहहँ बच्चाहरूलाई िोिोभसन्थेभससका बारे मा कन्िे नको यो प्रोसेस
कसरी हुन्र्, के हुन्र् भन्ने कुरा एउिा कन्िे न टदन्र्ु । िोिोभसन्थेभससको मेकार्नजमकाबारे मा मैले कन्िे न्ि
टदन्र्ु अर्न यसका चाहहँ भसक्ग्नफिकेन्सका बारे मा भसकाउुँ र्ु । त्यसपर्र् मैले एउिा ऊ भलएर एउिा
एक्सपेररमेन्िलाई डेमो गरे र अथवा कुनै उसमा भसक्म्प्लिाइड तररकाले कुनै उनीहरूको ररयल लाइि
भसच्युयसनसुँग भलङ्क गरे र कसरी उनीहरूलाई एकदम भसम्पल तररकाले भसकाउुँ र्ु । ...ववद्याथीहरूले सबै
बुिेपर्र् त्यसपर्र् प्रोसेस भन्न लगाउुँ र्ु वा उनीहरूले चित्र कोर्ि न ् ।

In addition to lectures and demonstrations, Yogesh emphasized collaborative learning. He
provided an example of one of his collaborative learning practices:
When I taught the biodiversity of angiosperms recently, I asked my students two
questions: How do we identify angiosperms? What are the common examples of
angiosperms in your areas? Students discussed their experience and knowledge of
angiosperms in small groups and later presented their conclusions to the whole class. I
also became a member of one of the groups. Some of the responses were very new to me.
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प्लान्ि डाइभभसििी। अब

angiosperms प्लान्ि बायोडाइभभसििी भनेर हामीले िाहहँ पढाउनु र् भने अब त्यसका

बारे मा angiosperms कसरी पटहिान गररन्र् र र्तम्रो घरवररपरर कस्ता कस्ता angiosperms, के के पर्ि न ्
भन्ने कुरा कोल्याबोरे टिभमा लर्निङको प्रोसेसमा एउिा ररयल लाइि प्रोब्लम स्िे ि गने । जस्तै- त्यो ररयल
लाइि प्रोब्लमकाबारे मा केिाकिीहरूबबिमा र्लिल िलायो... टििरले पर्न मजाले पाटिि भसपेिेड हुने । आिूसुँग
भएका आइडडयाहरू अकािलाई सेयर गने, अकािको आइडडया आिूले सुन्ने । टििरले नसोिेको एकदमै... नयाुँ
आइडडयाहरू आउर्ुँ न ् कोल्याबोरे टिभ लर्निङमा ।

Yogesh commented that he guided his students to discuss different angiosperms found in their
vicinities. “We have students from different climatic zones of Nepal. Students demonstrated
varied experience and knowledge of angiosperms when they shared their knowledge in small
groups and later presented it to the whole class. Students produced a list of angiosperms with
different common names and identified the scientific names of those angiosperms,” he said.
Another instructional strategy mentioned by Yogesh was peer teaching. “As a teacher of
prospective science teachers, I have a dual role. First, I build students' knowledge of plant
science. Second, I empower students to be able to teach science effectively in the future.” He
involved students in peer teaching, which, he said, “accomplishes both of my teaching
objectives.” He explained how he implemented peer teaching:
I implement peer teaching by assigning students who are interested to teach different
topics. The participating students show excellent teaching skills. I have felt that their
teaching style was far better than mine in many instances.
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कुनै एउिा िास्क टदएर उनीहरूलाई वपयर टिचिङ गराउुँ र्ु । क्लासमा पर्न कुनै कुनै िवपक टदएर आिूले
आउिलाइनहरू टदएर, यो यो गरे स ् भनेर अगाडडदे खख बताउने । कोही इच्र्ुकले एक्क्िभभिी पाटिि भसपेिेड (सक्रिय)
भएर उसले टििरले भन्दा अि राम्रो स्केलले पर्न पढाइटदन सक्र् ।

During the interview, Yogesh mentioned project work that he had assigned to his students: he
had organized a field trip to Govadari Botanical Garden to understand the role of botanical
gardens in the conservation of plants and required students to prepare a report on how that
particular garden contributed to the conservation of exotic plants. “Students produced a highquality report,” he claimed, but he did not elaborate on what he meant by “high-quality.”
Yogesh’s list of instructional strategies also included facilitating students’ science
exploration in the plant science laboratory. “Before students do a practical on a certain scientific
phenomenon, I cover the theoretical aspect of it,” he said. He explained his way of engaging
students in practical classes:
I cover the theory underlying the practical before students do the laboratory. I
interconnect theory and practical well. Once students are familiar with the theory, I let
them do the practical to verify that theory.
प्र्याक्टटकल सब्जेक्ि भएकाले ल्याबमा गनुप
ि ने िाइिलहरू, कोइसनहरू अथवा प्रोब्लमहरू पटहलै सुरुमै
थ्योररटिकल क्लासमै हामीचाहहँ डडस्कसन गरररहे का हुन्र्ौँ । ...यसरी यो हुन्र् भन्ने कुरा थ्योररटिकल हो
भनी सबै थ्योररटिकल कुराहरूलाई बि
ु ाएपर्र्.... कररकुलमले डडजाइन गरे का केही िाइिल्स अर्न र्तनका
अब्जेक्क्िभ्सलाई हामी ल्याबमा लैजान्र्ौँ ।
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To supplement his one-hour interview, Yogesh was requested to elaborate the usual flow
of his typical plant science lesson in writing. In his written response, he discussed an hour-long
lesson designed to achieve three objectives: (a) learn the procedure for collecting mushrooms, (b)
identify the characteristics of poisonous and nonpoisonous mushroom, and (c) learn the
techniques of mushroom preservation. He mentioned three instructional strategies he used to
achieve these objectives: lecture, discussion, and a field visit. He began his teaching by asking
students what they knew about mushroom cultivation. He mentioned that he elaborated on the
collection, preservation, and identification of locally grown mushrooms after students shared
their knowledge. Next, he took students for a short visit to a nearby mushroom farm.
His evaluation questions for the proposed class included asking students to draw a flow
chart showing the steps involved in the collection of mushrooms and an essay about how
farmers’ economic statuses could be improved through mushroom farming. During the
interview, Yogesh mentioned several student-centered instructional approaches to teaching plant
science content but repeatedly said that he did not have the “enabling conditions” he needed to
implement AL in its ideal form.
He pointed out five challenges to implementing AL: (a) the college administration was
averse to teachers’ implementing AL, (b) he had limited time and a heavy course load to cover,
(c) TU, not classroom teachers, developed, oversaw, and evaluated the yearly standardized
exams, (d) a fair system to evaluate teacher's classroom effectiveness did not exist, and (e) there
were no opportunities for PD. “The college administration likes a teacher who can enforce a
quiet and informative learning environment,” Yogesh said. He claimed that the administration
was unwilling to invest in the resources required to implement AL.
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Yogesh also mentioned that the course load, the evaluation system, and the time available
for science teachers had stymied his desires to implement full-fledged AL. “Students are focused
solely on passing the exams. They want notes for the most frequently asked questions on past
standardized exams, not the skills they need to look for answers themselves,” he said. He
believed that unless teachers had the power and authority to write a syllabus and evaluate their
students themselves, “AL will be a far-fetched desire.” Responding to what a teacher like himself
could do in the existing environment, he said that in the absence of needs-based effective PD and
a fair system of teacher evaluation, “it is hard to imagine that teachers will transition from their
comfort zone—lecturing—to engaging students in hands-on activities that could aid students'
sense-making of the science that they study.”
STEs Description’s, Strategies, and Practices of CRT and Challenges Faced by STEs in
Implementing CRT
In this section of Chapter Four, I focus on reporting how Nepali STEs describe CRT and
what practices and strategies implemented by the STEs align with the principles of CRT defined
by Gay (2002). The section also presents the challenges faced by STEs in implementing this
instructional approach. The block quotes used in this section are STEs’ verbatim regarding CRT.
The response of each STE is presented as a new case.
Ali Hussain
Ali Hussain described CRT as a pedagogy that recognizes students' cultural differences
and facilitates the active participation of students of all backgrounds in the learning process. He
stated that any teacher's first and foremost priority needs to be respecting students’ cultures
regardless of their caste and socioeconomic backgrounds. Ali Hussain further added that a CRT111

practicing teacher was sensitive to students' cultures and backgrounds and designed lessons that
utilized students' life experiences. He explained:
I do not understand the term culturally responsive in the narrow sense of respecting the
cultures of all students in a class. I understand culturally responsive as utilizing students'
existing knowledge on the topics that I teach. Students from the mountains of Nepal come
with unique experiences. Similarly, students from hilly regions have unique but altogether
different experiences. I, therefore, believe that utilizing students’ knowledge is a part of
practicing CRT.
कल्चरली रे स्पोक्ससभ हटगचङ भसदाखेरर मैले हाम्रोचाहहँ कल्चर सम्मानलाई मात्र बुझ्दै न । मेरो बुझाइमा
कल्चरली रे स्पोक्ससभ हटगचङमा विद्यार्थीको एटसवपररएसस ल्याउन सटछौँ । एटसवपररएसस ल्याउन जरुरी
छ । ...पहाडकाले छुट्टै एटसवपररएसस गरे को हुन सटछ । उच्च हहमालततरको मासछे को छुट्टै आफ्नो
जीिनप्रततको एटसवपररएसस हुन सटछ । त्यसकारणले एटसवपररएससलाई समेत कल्चरली रे स्पोक्ससभ
हटगचङमा अर्थिा त्यस पेडागोजीमा समािेश गनस सक्रकसछ।

Ali Hussain asserted that respecting students' experiences is akin to respecting and
acknowledging their cultures. Asked if he could provide an example of how he utilized students'
knowledge in his chemistry lessons, his answer was generic. He said:
The plants of the high mountains are entirely different from what we find in Nepal's hilly
regions and the plains. Students from the plains can talk about sal trees (Shorea robusta),
while students of the high Himalayas may be knowledgeable about cold-tolerant
rhododendrons species. A biology teacher could utilize these considerable resources to
teach his or her lessons well.
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भौगोभलक बनोिका आधारमा उच्ि टहमाली क्षेत्र पहाडी क्षेत्रभन्दा धेरै िरक र् । वनस्पर्त ववज्ञान पढाउने
भिक्षकले उच्ि टहमाली क्षेत्रबाि आएका ववद्याथीहरूलाई र्तनका ठाउँ मा पाइने र तराई क्षेत्रबाि आएका
ववद्याथीहरूलाई र्तनका ठाउँ मा पाइने रुखहरूकाबारे मा भन्न लगाउन सक्र्न ् । तराई क्षेत्रबाि आएका
ववद्याथीहरूले सालको रूखकाबारे मा र उच्ि टहमाली क्षेत्र पहाडी क्षेत्रका ववद्याथीहरूले चिसो खप्न सक्ने
लालीगुराुँसकाबारे मा बताउन सक्र्न ् ।

To utilize students' lived experiences, Ali Hussain opined, teachers should gather helpful
information about their students. He elaborated:
Teachers need to know the following: Where did the student come from? What are his or
her experiences? What sort of cultural or social background does he or she have? What
are his or her interests and aspirations? Teachers should know students at a deep level.
Knowing their students well helps teachers recognize the experiences their students have,
knowledge which could be useful for the whole class.
ववद्याथी कहाुँको हो? उसको परृ ठभूभम के हो ? उसको इन्रे स्ि के हो ? उसको अनुभव के के र् ?
त्यस्तोचाहहँ कररब कररब एकदमै गटहरो अवस्थाको चाहहँ पटहले नै जानकारी हुनप
ु र्ि । टििरलाई त्यो गटहरो
जानकारी भएन भने त उसले कसरी थाहा पाउुँ र् र ककसमा के कुराको ज्ञान हुन्र् ।

Ali Hussain explained that when a teacher knows his or her students on a deep level, the
utilization of CRT pedagogy becomes a possibility. He contended that the implementation of
CRT was also about opening up two-way communications between students and teachers and
students and other students. “Two-way communication allows for close collaboration between
the students and the teacher, which impacts deeper learning,” he said.
Ali Hussain mentioned in the interview that it was both inappropriate and risky not to
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practice CRT in preparing future science teachers. “Nepali education has been historically
indifferent to providing quality education to the poor and destitute,” he said, adding, “and if we
continue being insensitive to the need to provide uplifting education to the poorer section of the
society, some sort of social revolt is inevitable.” He explained how teachers like himself could
mitigate the chances of an impending social revolt:
A teacher should be culturally responsive and acknowledge and recognize the diversity
present in his or her classes. The teacher should recognize the cultural differences of
individuals and show respect for their cultures. If we show disdain for a particular culture
and fail to utilize the experiences of all students, we are propagating a negative message
which can trigger negative consequences.
टििर कल्िरली सेन्सेटिभ हुनुपर्ि , बुिेको हुनुपर्ि र यो डाइभभसििीलाई सम्मान गने फकभसमको हुनुपछस ।
व्यक्क्त व्यक्क्तबबिको जो भभन्नता र्, समुदायको भभन्नता र्, सबैलाई उसले उवत्तकै रे स्पेक्ि गनि सक्यो भने
मात्र त्यस्तो हुन सक्र् । यटद हामीले सबैलाई सन्मान गनि सकेनौँ भने अथवा अरूको कल्िरहरू र
एक्सवपररएन्सलाई सम्मान गनि सकेनौँ भने सायद कटहलेकाहीीँ त्यसबाि नराम्रो मेसेजर्तर जान सक्र् होला
जस्तोचाहहँ मलाई लाग्र् ।

Ali Hussain repeatedly stated that he leveraged the indigenous knowledge of students to cover
parts of some topics of chemistry. One of his examples included having a student from a
blacksmith background discuss the treatment of iron with the class. “The student explained the
relationship between the rate of cooling of the red-hot iron with its hardness and brittleness very
well. Who else but a student who grew up seeing or making iron tools would have such deep
knowledge about the treatment of iron,” Ali Hussain commented.
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Ali Hussain witnessed multiple benefits from providing opportunities to students to share
such experiences. First, a student who speaks on a subject felt valued and respected. Second,
having a student who seemed to be an expert speak enhances the curiosity of other students.
“The class time becomes lively and exciting when a student discusses his or her experiences with
a certain topic or subtopic,” said Ali Hussain.
Ali Hussain employed several strategies that could be considered elements of CRT. He
motivated his students to study chemistry and other subjects using digital resources. He said he
exposed students to the chemistry content available on YouTube videos, websites, and apps that
he liked or used to prepare to teach. “Students from rural places do not know about digital
resources,” he said. He made sure that the college administration provided students with a WIFI
password.
Responding a question about whether or not he employed a different strategy for
teaching students of non-mainstream backgrounds, such as Dalits and Janjatis, Ali Hussain said
that he did not plan anything different for such students during theory lessons in which he mostly
lectured. He did, however, provided scaffolding to Dalits and Janjatis students during practical
sessions. He stated that such students performed better, were more skilled, and had better
dexterity in conducting practicals than “high-caste” students and that they struggled mostly with
the theory portion of the course.
Ali Hussain acknowledged that despite his effort to involve students of all backgrounds
in science activities, discussions, and practicals, students with non-mainstream backgrounds
continued to be the low performers on the TU-administrated yearly exams. He unequivocally
declared that the practicing CRT in his teaching of chemistry was useful although he said that he
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faced a multitude of challenges in practicing this instructional approach in all his lessons. He
identified curriculum as the first challenge. “The curriculum makes it seem as if teachinglearning is a one-way process. Our curriculum does not emphasize practicing this [the CRT]
pedagogy,” he said.
Ali Hussain acknowledged that he did not fully understand CRT or the benefits of
implementing the same. For him, the second challenge in implementing CRT was “not knowing
fully about the instruction approach.” He clarified, “If I had a full understanding of the CRT, I
would talk about the lemons grown in every student's house before I defined acid to my
students.” He acknowledged that he lectured most of the time.
The third challenge Ali Hussain identified in practicing CRT in his course was the
degree of diversity in his class. He explained:
The biggest challenge is Nepal's diversity. The diversity of our country— the ethnic
diversity is too challenging to understand. Furthermore, there exist both language and
geographical diversity. It is not easy to know intensely diverse students and their
individual needs, even if it is essential.
सबैभन्दा ठुलो त्यो िुनौती नेपालको ववववधता नै हो । हाम्रो दे िको ववववधता, जातीय ववववधता अत्यन्तै
गाह्रो र् । सुँगसुँगै ल्याङ्वेज ववववधता अर्न भौगोभलक ववववधता । सांस्कृर्तक ववववधता । ववववधताको ज्ञान
हरे क भिक्षकमा हुनु आवश्यक र्, जुन सक्जलो र्ै न ् ।

The fourth challenge Ali Hussain identified was the bias of his administrators and colleagues
against students of certain backgrounds. “I work with colleagues who do not believe that all
students can pass B.Ed. in Science-related subject exams,” he said. He stated that he had
experienced much friction with his colleagues, who seemed happy to maintain the status quo:
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better performance on exams among Brahmins and Chettri students than among Dalits and
Janjatis. He said he was disgusted that no collective effort had been put in place to help a
segment of the student population that experienced a high failure rate every year. He identified a
popular worldview that existed in his workplace;
Most fail to recognize that differences in students in terms of caste, religion, gender,
culture, and geography have consequences for students' learning achievement. They do
not accept differences in culture. They do not acknowledge or recognize the differences
students have. This denial of the cultural differences of students is a challenge.
टििरको कुनै जात, धमि, भलङ्ग, वेिभूर्ा, रहनसहन, कुनै टिवपकल भूगोलसुँग उसको सोिाइ र्, न बुिाइ
र्, न उसले त्यहाँको मान्र्े लाई सम्मान गर्ि । िरकपनलाई सम्मान गनि सक्दै न । स्वीकार गनि सक्दै न ।
त्यो ठुलो च्यालेन्जका रूपमा दे खा परे को र् ।

To a question about how the challenge could be mitigated, Ali Hussain commented that he and
his colleagues needed PD programs that would help them understand how to implement CRT in
science classes. He said he needed to learn strategies for being “more inclusive” in class. He
explained:
I want to know how the ideal CRT is practiced. I need to understand the ways in which I
should show respect to all my students. I need to see what a CRT-based lesson looks like.
I need to know the extent of Nepal's diversity and understand how diverse my classrooms
are. I need to be trained to implement this instructional approach. I have very little
understanding of this approach.
कल्िरली रे स्पोक्न्सङ कसरी जान्नुपर्यो? ...सबैलाई उवत्तकै बढी रे स्पेक्ि गनि सक्ने बानीको ववकास
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गराउनुपर्यो । कल्िरली रे स्पोक्न्सभ क्लास रुम भनेको के हो भन्ने कुराको डडिे ल्ली ज्ञान चाहहयो । हामीले
के गनुप
ि र्ि , मजस्ता भिक्षकलाई नेपालको ववववधताकाबारे मा अत्यन्त राम्ररी ज्ञान, जसरी ववर्यवस्तुको
ज्ञान हुनप
ु छस । त्यसैले आफ्नो ववद्याथीको ववववधताको ज्ञान थाहा पाउन तररका टदनप
ु र्यो । मलाई यस
ववर्यमा थोरै मात्र ज्ञान र्।

Ali Hussain commented that he would be a lot better teacher if he had extensive know-how
regarding the implementation of CRT. “I have not attended a single PD course since I began
working as a science teacher educator,” he said.
Gauri
Gauri described CRT in two ways: (a) leveraging students' prior knowledge and (b)
being friendly and caring to students. She mentioned that students of her class were from many
different places of the country and had varied knowledge and skills. She said she “used students'
unique experiences” to teach a few concepts in her chemistry lessons. She explained how asking
a few questions to students who brewed alcohol at home facilitated her teaching of fermentation.
She said:
Science is about exploring and finding out.…When I am teaching, I try to draw on
students' prior knowledge of a subject. For instance, if I teach fermentation in chemistry,
I ask Magar or Tamang students questions about fermentation. These students have
accurate information about fermentation because it is something that they do at home.
Other students can learn from them, too.

118

ववज्ञान भनेको नयाुँ कुराहरू भसक्ने कुरा भयो । …त्यो भसक्दाखेरर उनीहरूको वप्रभभयस नलेज, जस्तो- मगर,
तामाङको जातमा अल्कोहल बनाउने हुन्र् । हामीले कोइसन गदाि ववद्याथीहरूले उनीहरूलाई थाहा हुन्र्
र्न ! त्यो नलेज त उनीहरूलाई थाहा हुन्र् अर्न अरू ववद्याथीहरूले पर्न उनीहरूसुँग भसक्ने हो र्न !

Gauri calls herself a CRT-practicing teacher because she cares for her students. “I gather full
information about my students,” she said. She learns what parts of the country her students come
from, their socio-economic status, and where they live in Kathmandu. She explained that this
information helped her to decide on an appropriate teaching placement for each student in nearby
public schools.
Asked whether or not she used this information to teach chemistry, Gauri answered
negatively. “The information is not useful when I teach chemistry,” she said, adding, “you do not
talk personal matters when you teach chemistry.” Gauri said that the pass rate in chemistry is low
but that she thought that was normal. “Chemistry is a challenging subject to study, and not all are
likely to succeed in it,” she asserted. Gauri mentioned that she played a lot of YouTube videos
for students to watch on the topics that she considered too abstract for students to understand
easily.
The lesson plan Gauri shared with the researcher was not too different from her
description of her teaching approach during the interview. The objective she set for the lesson
was to ‘describe the fermentation process of alcohol preparation.’ Her sequence of activities
included understanding students' prior knowledge about the fermentation of alcohol and asking
some students to share their experience of fermentation. She also said that she showed students a
video on the process of making alcohol. Her evaluation questions read:
a. What is the fermentation process?
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b.
c.
d.
e.

What causes fermentation?
Name two enzymes used in the preparation of alcohol from sugar.
What is the role of yeast in fermentation?
Explain the fermentation process of preparing alcohol from sugar and starch with
reactions.

Gauri acknowledged that the Dalit and Janjati students had higher rates of failure on standardized
tests of chemistry than their so-called upper-caste peers. When pressed to respond whether or not
she had considered employing a different teaching approach for the groups that had failed in
large numbers, she said, “not in theory lessons, but sometimes in practical sessions.” She did not
elaborate on how she helped students of minority backgrounds who were not performing at the
level that their privileged counterparts were. Gauri consistently maintained that she was kind and
caring to all her students, behavior which she claimed was sufficient to motivate all her students
to work hard and pass the program.
Gauri insisted that it was not possible or even necessary to consider diversity when she
taught chemistry. “I do not see the need to provide extra help to Dalits or Janjatis because
concepts like dominant and non-dominant classes do not exist in Kathmandu,” she claimed.
“There is no such thing as discrimination amongst the new generation; social media has changed
how society used to be in the past,” she further added. She claimed that all her students enjoyed
her lectures and appreciated her teaching skills and her concern for them. She commented:
Gauri stated that CRT was an impractical intervention when it came to chemistry
teaching but that she CRT's emphasis on respecting students and their cultures. She said that
although CRT involved utilizing students' knowledge in teaching, “it was unlikely that students
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could talk about all the concepts” related to the topics she needed to cover in the course “with
clarity and adequate depth.”
Gauri did not think that she needed PD to practice CRT. “I think I know how to be caring
and kind to my students. It comes naturally to me,” she said. She did, however, complain that TU
did not organize PD for her other needs. Asked what her needs were, she said, “There are many.”
Pressed to provide an example or two, she mentioned that she wanted to learn about newer, more
scientific instructional processes that could produce effective science teachers for Nepal. “Very
few students seem to have developed a knack for teaching science, even those who passed the
B.Ed. exams,” she said.
Madav
The CRT, according to Madav, helped foster commitment to age-old cultures and values
among students. He stated that the primary goal of implementing CRT was to perpetuate
cultures. He claimed that CRT was appropriate for teaching civic science, but not physics,
classes. Madav asserted that physics did not recognize students' culture. “Subjects like civic
science can and should address the issue of cultural responsiveness, not physics,” he said. He
explained:
Nepal's cultural richness is unprecedented. People of many different ethnic identities live
here. Each ethnic population has unique cultures and traditions…. the government
should introduce a civic science course that includes the cultures of all the people living
in the county. Civic science should be taught. How do we immerse our students in their
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cultures, how do we mold them to respect their cultures? The government is now
contemplating implementing civic science as a course in school-level education. If our
education system does not emphasize knowing our culture, that system may be
meaningless to those who are educated in it.
कल्िरलीअनुकूल भिक्षा भन्नेबबवत्तकै अब हाम्रो दे ि नेपाल कल्िरका लाचग धनी र् । यहाुँ ववभभन्न जनजार्तहरू
बस्र्न ्, र्तनका कल्िरहरू र्न ् । ...सरकारले सबैको कल्िर समेट्ने गरी भसभभक साइन्स पढाउनुपर्ि ।
भसभभक साइन्सचाहहँ पढाउनुपर्ि । हामीले हाम्रा स्िुडेन्िलाई उसको कल्िरमा कसरी भभजाउने हो ? बानी
कस्तो बनाउने हो? व्यवहारमा कल्िर उतानि सकेनौँ भने हामीले पढे को पर्न केही अथि हुुँदैन भनेर भसभभक
साइन्स भन्ने अटहलेचाहहँ सरकारले खोक्जरहे को र् ।

Madav contended that the concepts of physics could not be tied with students' culture. “Students'
performance in physics is strictly dependent on the occupation and economic capital of students'
parents,” he claimed. Madav repeatedly stated that culture could not be a factor in how a student
performed on high-stake physics tests. According to him, the economic background and
occupation of students' parents plays a significant role in how students perform. He explained:
I tend to believe that students' quality of learning and performance depends on their
parents' status. The quality of students' learning has nothing to do with their culture or
background. Students whose parents work as daily wage workers are weak in my
subjects. Many daily wage workers are alcoholics. Children are primarily affected by
how their parents are.
फिक्जक्स लर्निङमा कल्चरलीअनुकूलभन्दा स्िुडेन्ट्सको पेरेन्ट्समा पर्न भर पदोरहे र् जस्तो लाग्र्
मलाई । लो लेभलको, प्रायः गलैँिा बुन्ने वा भररया काम गने हुन्र् र्न, त्यो क्वाभलिी भएको पेरेन्िसबाि
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आएका ववद्याथी कमजोर दे ख्र्ु । बुबाआमा जाुँडरक्सी खाने बढी कारण । त्यसले गदािचाहहँ ववद्याथीलाई
सानैमा मेन्िली असर गदोरहे र् ।

Responding to a question about whether he employed any specific interventions for students with
challenging family backgrounds, Madav commented that he “motivated” some to work hard so
that they could “at least pass” the exams. He elaborated:
Those who are smart can do well by using their intellectual capacity and by reading. We
as teachers need to target slow learners to help them achieve average achievements. I
cannot uplift all the slow learners and low performers to the level of high performers. I
try to help low performers get 40 or 50 points to pass the tests. I do not think I need to
consider students' culture when I teach. My sole purpose of teaching is to help intelligent
students achieve high marks and slow learners to pass the exams.
क्लासमा भिक्षण गदािखेरर अभलकर्त जान्नेले त त्यसै पर्न जानी नै हाल्र्, ऊ आिैले पढे र जान्दर् ।
हामीले त मेन िागेि भनेको नजान्ने स्िुडेन्िलाई अभलकर्त भमडडयम साइजमा लाने । जान्ने, नजान्ने
स्िुडेन्िहरूलाई हामी एकैिोटि हाइएरमा लान त सफकुँदै न । नजान्नेलाई अभलकर्त पास नम्बर िाभलस
पिास सम्मको आउने कसरी त्यतार्तर चाहहँ त्यसरी हामी सोच्र्ौँ । कल्चरली यस खालको त्यसरी
सोच्नुभन्दा पर्न पास गने । मेरो उद्दे श्य भनेको राम्रो गनेलाई धेरै राम्रो कसरी गराउने र कमजोरलाई पास
नै हो ।

Responding to a question about whether he utilized student or local knowledge to teach the
concepts of physics, Madav replied in negative. “In most cases, it is not possible to use local
knowledge to explain the concepts of physics,” he said. However, he did provide one example in
which he used the revolving wooden wheels used by the pottery makers of Bhaktapur as an
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analogy to explain the spinning of electrons. He stated that he “noticed an increase in students'
curiosity” in the topic when he connected the two types of spinning. The majority of Madav’s
students were from Bhaktapur, and many knew about pottery. Madav explained his observation;
When I used this local example to explain the concept, students realized that they were
doing science at the community level. They seemed to recognize that work for a living
was closely related to a concept of physics. I also realized that the science we had studied
was compatible with our daily activities and that students need to develop a sense of
locally situated knowledge.
ववद्याथीलाई चाहहँ कस्तो फिल हुुँदो रहे र् भने वरपरको कुरा र्तनीहरूलाई गराउुँ दाखेरर ववद्याथी योचाहहँ कुरा
मलाई पटहला नै थाहा भको रहे र् । योचाहहँ हामीलाई पटहल्यै थाहा भएको तर एप्लाइ गने त्यो मात्र हामीलाई
थाहा नभएको रहे र् भन्ने कुराचाहहँ फिल हुुँदो रहे र् । हामीले पढे को साइन्स हाम्रो िेभमली एक्क्िभभिीसुँग
पर्न मेल खाुँदो रहे र् भन्ने कुराको ज्ञान ववद्याथीलाई फिल भएको मैले महसुस गरे को र्ु ।

Madav made it clear that he found lecturing the most effective instructional approach to teaching
physics. When he taught, he treated “all students equally.” He asserted that focusing on students
of particular backgrounds was not necessary.
Whether you belong to a dominant group or are a Dalit, whether you belong to the upper
caste or whatever caste you belong to; when we go teach students regardless of their
backgrounds. We want the best for all the students. How much knowledge a student can
acquire depends solely on the students’ capacity and interest.
तपाईँको चाहहँ डोभमनेन्ि होस ् वा िाहे दभलत होस ्, िाहे उपल्लो जार्त होस ्, जुन जार्तको भए पर्न र्यनीहरूलाई
हामीले एउिाले थोरै भसक्ने, अकािले धेरै भसक्ने भन्ने हुुँदैन । त्यो त हामीले गएर पढाउने कुरा हो । क्लासमा
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गएर पढाउुँ दा सबै ववद्याथीलाई उवत्तकै पढाउन सफकयोस ् भन्ने टििरको िाहना हुन्र् । कर्त भलनेचाहहँ
स्िुडेन्िमा नै भर पने कुरा हो ।

He added that since all students study the same content and were tested by the same evaluation
criteria, differentiation in teaching was unnecessary. For him, there was no need to treat low
performers differently. “All study the same thing. Students' castes, backgrounds, and
membership in the low, middle, or high socioeconomic stratum do not matter when I teach. I
treat everyone the same,” he said.
Madav said that he treated all his students in the same ways without discriminating
according to who belonged to what caste or had more or less socio-economical capital. While he
claimed to treat all his students equally, he said he sometimes explained concepts in the Newari
language if he felt that would help struggling students as most of his students were Newari.
Madav said he realized that students with low proficiency in Nepali and English might
lag behind others. “Most of my students' first language is Newari,” he said. Since Madav is
fluent in Newari, he used that language to help students understand instructions during practical
sessions and concepts during theory classes. He said his students “loved hearing him speaking
Newari.”
The researcher had a couple of questions to ask Madav about the challenges that he faced
in practicing CRT. During the interview, the researcher realized that he believed embedding the
nuances of CRT into his teaching of physics was neither possible nor necessary. He stated that
even though students come from different cultures, we teach students of different backgrounds
the same thing.
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िरक िरक संस्कृततबाट ववद्याथी आए पर्न हामीले स्िुडेन्ि सबैलाई भसकाउने तररका भनेको तपाईंको हामीसुँग
भसकाउने तररकाचाहहँ एउिै हुन्र् ।

The research question regarding the challenges faced and the support Madav needed to practice
CRT was redundant as he did not believe that CRT was a possibility in all teaching experiences,
including physics. Furthermore, Madav believed that the curriculum of the B.Ed. in Science
program as a whole was inclined towards the Western style of education and had very little
relevance to Nepali students. He suggested that Nepal's unique culture needed to be preserved
and protected by introducing a new course on cultural aspects of Nepal. He stated:
We teach our students content that Westerners teach to their students. We do not
emphasize applications, nor does our education system attempt to teach students about
their cultural heritages. We do not make education useful to our students' lives. If we
want to preserve and protect our cultures, introducing civic science courses at the school
level is the answer.
बाटहर जे पढाइ हुन्र्, यहाुँ पर्न त्यही पढाइ हुन्र् तर... हाम्रो यहाुँिाटहुँ न प्र्याक्टटकलर्तर जोड हुन्र्,
संस्कृर्तर्तर गएको पर्न दे खखुँदैन । ववद्याथीको डेली लाइिको युजर्तर पर्न गएको दे खखुँदैन । भिक्षामा
भसभभक साइन्स राख्नप
ु र्ि भन्ने कुरा उटठरहे को र् । संस्कृर्त बिाउने हो भने यो ववर्य चाहहन्र् ।

The written response that Madav shared amply reflects the same lecture-based teaching approach
he advocated for during the interview. He chose to write his lesson plan for the objective
‘formation of images by convex and concave lenses.’ He stated that he would begin by defining
the terms related to the two lenses and follow up by dictating the rules of making ray diagrams
for convex and concave lenses. He said he would allow students to feel the two types of lenses.
He mentioned that he would evaluate students' understanding of the topic by asking students to
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draw ray diagrams.
Parbati
Parbati described CRT as an instructional approach that drew on students’ background
knowledge and experiences. CRT practicing science teachers, according to Kapur, engaged
students in science experiences considering their extensive experience in science-related issues.
She mentioned that students' background knowledge and experience need to be minutely
considered to help students succeed in science-related subjects. She explained:
To me, culturally responsive teaching implies understanding students' backgrounds. We
need to understand that students from the Far-West in Nepal have different cultural
backgrounds than students from the Mid-West. Similarly, students from the East of the
country are culturally very different from the ones from the Far-West or Mid-West. Our
classes have cultural heterogeneity. It is, therefore, imperative that we consider students'
cultural, familial, and social backgrounds when we teach science. CRT addresses cultural
differences in students and uses students’ cultures as a basis for teaching.
कल्चरली रे स्पोक्न्सभ भनेपर्र् हाम्रो कहीीँ न कहीीँ हामी कुन ब्याकग्राउन्डबाि आएका र्ौँ ? सुदरू पक्श्िमको
ववद्याथीको कल्िर र्ुट्िै हुन्र्, मध्य पक्श्िमको र्ुट्िै हुन्र् र पूवर्ि तरको र्ुट्िै हुन्र् । सबै एकनािका
ववद्याथी त र्ै नन ् । त्यो कुन ब्याकग्राउन्डबाि आएको हो? फ्याभमली ब्याकग्राउन्ड कस्तो र्? उसको
सोसाइिी ब्याकग्राउन्ड कस्तो र्? यस कुरालाई पर्न याड्जस्ि गने फकभसमले हामीले टिचिङ गनुि नै
संस्कृर्तअनुकूल भिक्षा हो ।

When asked to elaborate on what she meant by “CRT addresses cultural differences in students,”
she explained that students with different belief systems, attitudes, norms, and values need varied
127

approaches to cover one single objective. She spoke of an experience she had while teaching
reproductive health, a topic that she had to cover as a part of the B.Ed. curriculum. She said
reactions in class when she discussed reproductive health differed from one student to another.
She explained:
Open discussion about reproduction is considered inappropriate in some communities in
Nepal, while others are open to it. Brahmins of the Far-West are not as open as those in
the East. We have Madhesis, Tamangs, and Limbus, and we have Brahmins. Tamangs
and Limbus are liberal in discussing the issue. Brahmins of the Far-West are more
conservative than those of Kathmandu regarding their beliefs and values in discussing the
reproduction system. As a science teacher, I identify students' belief systems and consider
and respect their widely different value systems when discussing this topic. That, for me,
is practicing CRT.
...नेपालमा कुनै हाम्रा जातवविेर्हरूमा अभलकर्त ओपन पर्न र्न ् । अभलकर्त अिै सद
ु रू पक्श्िमको अि
ब्राक्ह्मन, क्षेत्री फ्याभमलीहरूमा चाहहँ त्यस्तो ओपन र्ै न जर्त पूवीमा र् । हामीसुँग मधेसी र्न ्, तामाङ,
भलम्बुहरू र्न ् अर्न ब्राह्मण र्न ् । तामाङ, ललम्बुहरू ओपन र्न ् । ब्राम्हण पर्न सुदरू पक्श्िमका ब्रह्मण र
काठमाडौँका ब्राह्मन फ्याभमलीमा काठमाडौँका ब्राह्मन अभल ओपन र्न ् । ...ववद्याथीको अनुभवलाई आदर
गनि सक्नुपर्ि । त्यसलाई एड्जस्ि गनै पर्ि । मैले चिनेको संस्कृर्तअनुकूल भिक्षा त्यही हो ।

Parbati had a second description for CRT, too. “CRT is about spreading messages about the
generational social discrimination that taints our societies and proposing solutions to such bad
practices,” said Parbati. She mentioned that one of the focuses of practicing CRT was to
motivate students to become levers of change by challenging the rampant discrimination
128

practiced in the name of caste. She explained how implementing CRT pedagogy could help
eradicate such practices:
The whole point of teaching and learning science is to identify social ills in society and
work together to alleviate the effects of such ills. By practicing CRT, we can enable our
students to challenge bad practices still prevalent in many Nepali communities, such as
such as shamanism and chaupadi.
साइन्स भनेकै सत्यतथ्यहरूलाई खोजेर कुरीर्तहरूलाई चाहहँ एकदम हिाउनेमा ध्यान टदनुपने हुन्र् ।
धामीिाुँिीमा ववश्वास गने, मटहनावारी बाने कुराहरूलाई साइन्सले हिाउुँ दै लग्नप
ु र्ि । हामीले संस्कृततअनक
ु ूल
भिक्षा टदएर हिाउन सघाउने हो।

Discussing how she embodied CRT, Parbati stated that she knew her students very well. “Not
only do I know all my students. I care for them,” she said. She mentioned that she showed
respect to all students regardless of their caste, gender, and socioeconomic status. “I treat my
students equally,” she said. Parbati stated that her lesson designs were “the same for everybody”
in class. She explained:
You chose or pick your teaching strategies depending on the objectives of the lesson. The
number of Dalit or Janjati students is not a matter of concern for me because I am
invested in fulfilling the lesson objectives. My focus is to keep students of all
backgrounds engaged. My teaching strategies are not dictated by who is in the classroom
and who is not.
आफ्नो उदे श्य जुन र्, त्यसैले कसरी पढाउने भर पर्ि । ...दभलत अथवा अरू जनजार्तहरू ववद्याथी कम भए
पर्न सङ्ख्याको कुरा रहे न फकनभने कुन अब्जेक्क्िभ िुलफिल गनुि र्? को केभसत के ररलेसन र्? अर्न
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बाहुन, क्षेत्री, जातजार्तको कुरै रहे न । ...उनीहरूले हे वपएको आिूलाई फिल नगरून ् । जातजार्तका टहसाबले
त्यसभसत ररलेिेड कुरा हो भने पर्र् त्यसमा सिेत हुनुपने हुन्र् । त्यस टहसाबले पढाउने कुरामा खासै िरक
पदै न जस्तो लाग्र् ।

Parbati mentioned that she treated all her students “equally.” She provided an opportunity for her
students to share their prior knowledge and experience on the topics she covered in the part of
the B.Ed. curriculum that she taught. She spoke of how she leveraged the knowledge that
students from the Terai region of Nepal had on fishery;
Fish farming is everywhere in the Terai. I ask students of that area to talk about fishery
when I need to cover that topic. My knowledge of fishery is inferior to that of my
students. They know more about fish than I do. I know fish by consulting books. They
know a lot about farming fish and selling them in the market. They say the names of
various fish species in their local languages. Students appreciate getting the opportunity
to express their knowledge.
फिस िाभमिङ त तराईमा एकदमै र्न ् । त्यहाँका ववद्याथीहरूलाई उनीहरूलाई त्यसबारे मा भन्न लगाउुँ दाखेरर
भइहाल्यो । अब सबै कुरा ठ्याक्कै नभन्न सक्लान ् तर पर्न मार्ा सबै चिन्र्न ् र्न त उनीहरूले । हामीभन्दा
मार्ा धेरै चिन्र्न ् उनीहरूले । मचाहहँ फकताबमा हे रेर मार्ा चिन्र्ु । उनीहरू त त्यसैको व्यापार गरररहे का
र्न ्, ल्याइराखेका र्न ्, बेचिराखेका र्न ् अर्न मैले फकन एक एक गरररहनूुँ ? यस मार्ालाई के भर्नन्र्
भन्ने उनीहरूको आफ्ने नाम हुन्र् । आफ्नै नामले बोलाउुँ र्न ् अर्न त्यसकाबारे मा भर्नटदन्र्न ् । उनीहरू
खुसी हुन्र्न ् ।
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Similarly, Parbati allowed students who lived near conservation areas to talk about
wildlife and the coexistence of wildlife and humans living near national parks. When students
take charge of covering a part of or an entire topic, Parbati said she “encouraged them to speak in
their own language” if they needed to or were more comfortable with doing so. She explained
her approach as follows:
For some students, speaking the Nepali language is a challenge.... For example, students
of the Terai and Limbus speak a different language at home. Sometimes they lag behind
due to their limited language skills. Because of their limited proficiency in Nepali, they
usually refrain from participating actively in classroom discussions. Thus, I encourage
students to express themselves in their own languages.
भार्ाले अभलकर्त िरक पररराखेको जस्तो दे खखन्र् । ...जस्तो- तराईबासीहरू भए राई, ललम्बुहरू कुनै यस्तो
हुन्र् र्न, जसको बोल्ने िैली िरक हुन्र्, भार्ाहरू पर्न िरक प्रयोग गर्ि न ् । उनीहरूलाई आफ्नो कुरा राख्न
चाहहँ अभलकर्त गाह्रो र् । फिल गदाि रहे र्न ् । उनीहरू अभल बोल्न कम मान्र्न ् तर म आफ्नै भार्ामा
बोल्न भन्र्ु ।

In the interview, Parbati repeatedly mentioned that she was sad about the “high failure rates of
Dalit and Janjati students.” She said she empathized with Dalit students' financial challenges
when they were living in Kathmandu away from their families. She also claimed that she was
respectful to all students. “Although I am from the Far-Western region of Nepal where castebased discrimination is still rampant, I do not support it,” she said, adding “her private life is a
little different in terms of following caste-based rules as opposed to her public stance about it.”
She mentioned that she treated all her students “equally” inside and outside of the classroom.
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The written response discussing a typical lesson that Parbati submitted before she was
interviewed mirrored what she described as her primary instructional approach. She wrote that
she would begin her lesson to fulfill the objective that read ‘To discuss conservation law for
conservation, use different strategies for conservation of wildlife’ with a question: ‘Is human life
possible without maintaining a good relationship with plants and animals?’ She wrote that she
would engage students in discussions and interactions in between periods of lecturing.
Parbati mentioned that the biggest challenge to practicing the ideal version of CRT was
TU's student evaluation policies. “I do not get to design student evaluations for my subject,” she
said, adding, “the external evaluation system compels me to practice direct instruction,” Parbati
mentioned that the instructional approach she and her colleagues practiced was not helpful to the
majority of students. She cited that the pass rate of students on the standardized tests conducted
by TU ranged from 20 percent to 26 percent.
She commented that the perpetually low pass rate on the annual standardized exams had
done nothing to enhance the teaching-learning approach in the B.Ed. program. She mentioned
that TU's obsession with standardized tests and its strict enforcement of a set curriculum
interfered with her desire to practice student-friendly approaches such as CRT in its ideal form.
She explained:
The pass rate is low. It hovers between 20 percent and 26 percent. Some years, the pass
rate less than 20 percent. Students sit for the TU-administered exams at the end of each
year. These exams are not designed to improve the academic achievement of the students
or to provide any feedback on how students performed in different subjects. The reason
for the low pass rate is TU's policy failures.
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समग्रमा हे ने हो भने त पास रे ि एकदम कम र् । कटहले २० प्रर्तित, कटहले २६ प्रर्तित अर्न कहहलेकाहीीँ
त त्यसभन्दा कम आएको अवस्था पर्न र् । िी.य.ू को रे न्ड र्, त्यो बबिबबिमा िे स्िहरू केही पर्न हुुँदैन ।
एउिा वावर्िक एक्जाम हुन्र्, सफकयो । त्यही कुरालाई िलो गरे र राखेका र्ौँ । हामीले पर्न त्यसभन्दा
बाहे कको खासै केही पर्न गरे का र्ै नौँ । ववद्याथीले आफ्नो टहसाबले जर्त गर्ि , गर्ि । एकै िोटि िी.यू.को
जाुँि टदने हो अर्न सफकयो । त्यो इम्प्रुभ गने ठाउुँ टििरले त्यसलाई सुधार टदने, िेरर उ
गररटदने । त्यसको िमेि इभालुएसनको ठाउुँ कम र् । त्यसले गदाि पर्न यो ररजल्ि यस्तो भइरहे को हो ।

Parbati stated that the TU’s high-stakes tests meant that she was unable to practice instructional
approaches that fostered real improvements in learning. She claimed that the TU's curricular
expectations did not let her go “beyond lecturing all the time and [that she was] always rushing
to finish” the designated curriculum.
Parbati's second challenge in implementing CRT was her own “biases that she acquired
as a member of a society” she had interacted with for her entire life. She elaborated:
I practice culturally responsive teaching; it comes naturally to me. I understand the needs
of the students, and I teach by understanding the backgrounds of all the students. I teach
science by attending to their existing knowledge. I admit, however, that I may practice
CRT only about fifty percent of the time. I have certain thought processes that guide my
actions, a certain viewpoint guiding how I look at the issues of Dalits students, and
certain perceptions about my male and female students. I, therefore, believe that I am
only fifty percent a CRT-practicing teacher.
म प्राकृर्तक रूपमा कल्िरली रे स्पोक्न्सभ टिचिङ गने टििर हुुँ फकनभने स्िुडेन्ट्सको र्नड्सलाई सहज रूपमा
बुझ्र्ु र सम्पूणि ववद्याथीहरूको ब्याकग्राउन्ड बुिेर भिक्षण गर्ुि । उनीहरूको पुरानो ज्ञानलाई प्रयोग गदै
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पढाउुँ र्ु । पिास प्रततशतजर्त नेिुरली हो भन्न सक्र्ु म आिूलाई फकनभने जुन मेरो व्यवहार र्, बानीबेहोरा
र्, अको कुरा ववद्याथीहरूप्रर्त गररब, दभलतको जुन दृक्रि र् अर्न केिीहरूलाई हे ने दृक्रि र् अथवा केिाहरूलाई
हे ने दृक्रि र्, त्यस टहसाबमा म पिास प्रततशत सहमत हुन सक्र्ु ।

Responding to why she put herself at fifty percent adherence to practicing CRT, Parbati
mentioned that she was “the product of the society that had influenced” her in many ways and
that she might stick to some societal values and norms that she might not entirely approve of but
nonetheless still practiced.
Parbati mentioned that she had been a pure science student who was good at content
knowledge but that her knowledge of pedagogy was minimal when she began teaching. She
stated that she had only partially learned the craft of teaching in years following her studies.
Parbati believed that she needed to be current in the student-friendly instructional approaches.
She demanded that TU organize training for teachers so they could remain up-to-date and
effective as STEs. “I certainly would do a better job if I were trained periodically,” Parbati said.
She mentioned that TU should provide opportunities for STEs to build capacity as the first step
in reforming science education. Parbati's wish-list for training included conducting active
learning, practicing CRT, designing curriculum, and evaluation, to name a few topics.
Prithivi
Prithivi described CRT as an instructional approach that had the power to transform
students into agents of change who care for, protect, preserve, and transform their cultural
heritages. According to Prithivi, teachers who practice CRT encouraged students to appreciate
their ethnic knowledge. “There is much indigenous knowledge in all the communities that live in
the Karnali region of Nepal,” Prithivi said, adding, “CRT as a science pedagogy, for example,
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could be used to discuss plants with medicinal potential that have been used in the Karnali region
for centuries. We have a tradition of planting holy basil (tulasi) near our homes.” Prithivi stated
and added that tulasi is said to have the power to ward off many viruses and bacteria. “Culturally
responsive science teaching is talking about good cultural practices and aligning such cultural
practices with existing scientific knowledge,” Prithivi commented.
Prithivi's description of CRT also included how the instructional approach could be
utilized to correct bad traditional practices such as caste discrimination and chaupadi (isolating
menstruating women due to their perceived “impurity”) still prevalent in many parts of Nepal.
He explained that CRT could help eradicate brutal social practices by creating awareness in
students. “CRT could be used as a tool for changing superstitious beliefs entrenched in Nepali
communities by questioning the merits of such beliefs,” he said. He provided an example to
elaborate his statement:
A large section of the population in Karnali Province still believes faith healing. The
belief that dhami and jhankri [shamans] increase the chance of healing is still prevalent.
It is customary for sick people to visit shamans before being taken to hospitals. Shamans
tell their patients whatever comes to their minds. They often accuse innocent people of
practicing witchcraft against their patients and instigate the public shaming of innocents.
Science can dismantle this widely held superstitious belief. Established scientific
knowledge needs to be utilized to invalidate such harmful cultural practices. Culturally
responsive teaching is an effective tool for this task.
कणािली प्रदे िका धेरै स्थानमा धामीप्रथा र् । मार्नस बबरामी भयो भने ऊ डाक्िरकामा नगएर धामीकहाुँ
जान्र् । धामीले िारिुक गर्ि । त्यसरी अब धामीको मक्स्तरकमा के आउुँ र्, उसले त्यही भर्नटदन्र् र
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त्यसले गदािखेरर मार्नस अन्धववश्वासमा िस्दर् । कर्तलाई बोक्सीको आरोप लगाएर समाजबाट बटहरकृत
गररटदन्र् । ती सबै कुरालाई चिने कामचाहहँ ववज्ञानले गदि र् । त्यसले ववज्ञान र संस्कृर्तको जुन जोड्ने काम
ववज्ञान भिक्षाले अथवा भिक्षामािित गररयो भने संस्कृतत सन्
ु दर हुुँदै जान्र् र समाजमा रहे का यी
अन्धववश्वासहरूलाई हिाउन संस्कृर्तअनुकूल ववज्ञानले ठुलो भूभमका खेल्दर् ।

Prithivi mentioned the far-reaching benefits of implementing CRT in his class. CRT gives voice
and confidence to his girl students. He explained one teaching episode in which he successfully
corrected a male student's misconception about girls' menstrual periods:
In one of my classes, I asked what students knew of women’s periods. One of the
students said that it was an incurable disease that infects the woman population. I realized
that the student held certain misconceptions about the menstrual cycle of women. I called
the student to my office and explained the physiology of the menstrual cycle.
मैले ववद्याथीलाई सोधेको चथएुँ, "मटहलाहरूको मटहनावारी भनेको के हो ?" एउिा ववद्याथीले मटहनावारी भनेको
मटहलालाई लाग्ने रोग हो, यो रोग एकिोटि लागेमा कटहल्यै सन्िो हुुँदैन भनेको चथयो । अब उहाुँचाहहँ के
चथयो भन्दाखेरर यो एउिा रोग नै हो, समस्या नै हो भन्ने खालको उहाुँले बि
ु ेको जस्तो पाएुँ मैले । उहाुँलाई
बोलाएर सबै कुरा सम्िाएर माचथको लेबलमा जाुँदाखेरर पर्न हामीले यसको फिजोलोक्जकल इभ्यालुएसन
कसरी हुन्र् भन्नेचाहहँ पूरै यसलाई हामीले स्िे प २८ सम्मको साइकल र्, त्यो प्रत्यक्ष रूपमा बुिाउुँ र्ौँ ।

Prithivi said that when he taught the menstruation cycle, he made sure that he talked about the
misleading and incorrect Hindu religious belief that menstruation is dirty and impure. “When I
talk against the cultural beliefs of impurity associated with menstruation, I find my girl students
lighten up and their heads rise,” he said.
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Prithivi claimed that he practiced CRT in his biology classes by (a) developing a close
relationship with his students, (b) acknowledging students’ different cultures, and (c) leveraging
students’ knowledge of local natural resources in his biology teaching.
Prithivi called his relationship with his students “parent-like”. His students came from
various parts of the Karnali region. His students are generally poor and do not have much social
capital. He said that he helped his students feel welcome and valued regardless of their socioeconomic background. He stated that his strategy of coming closer to students “had proven
instrumental in maintaining the motivation of many to finish the program.” Prithivi mentioned
that he was observant of students' backgrounds. He explained:
I try to identify the occupations of my students’ parents. This information helps me
understand the probable learning styles of my students. If a student’s parent is a teacher,
she or he is likely to have a different motivation for learning than a student whose parent
runs a business. The children of farmers have different needs and motivations than the
children of businesspeople. The learning style of a student is dependent on his or her
culture and upbringing. Information about where his or her students are coming from can
be critical information for a teacher to have to help all students succeed.
उनीहरूको (ववद्याथीहरूको) अभभभावकको अकुपेसन पर्न मैले हे र्ुि । जस्तै- भिक्षकका र्ोरार्ोरी हुनुहुन्र् भने
उहाुँहरूको

पढ्ने

िैली

अभल

िरक

हुन्र्

।

व्यापारीका

र्ोरार्ोरी

हुनह
ु ु न्र्

भने

उहाुँहरूको

िरक

पाइन्र् । त्यस्तै, फकसानका र्ोरार्ोरीको अभल िरक पाइन्र् । त्यसैले यसमा पर्न डाइभसि र् । त्यसैले ऊ
कुन पररवारबाट, कुन संस्कारबाट आएको र्, कुन संस्कृर्तबाट आएको र्, यसले पर्न भसकारुको भसकाइप्रर्तको
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एक्क्िभभिीहरूमा िरक पानुप
ि दो रहे र् । भिक्षकले त्यो कुरा बुझ्यो भने, पटहला ररड गर्यो भने त्यसपर्र् मात्रै
त्यो उसले गनि खोजेको नलेजलाई डेभलभर गनि सिल हुन्र् जस्तो लाग्र् ।

Prithivi said that he was particularly mindful about respecting students’ culture when teaching
his lessons. He cited multiple examples of how he practiced CRT. Below is one:
I wish students of the Hindu faith health and prosperity when they celebrate Dashain and
Tihar. I have very few Muslim students, but I make sure that I greet the students of the
Muslim faith when they celebrate Eid al-Fitr. Similarly, I wish my Christian students on
Christmas. Tharu students invite me to their houses when they celebrate Maghi. I love the
dhikri that indigenous Tharu families make during that festival. I make sure that students
of all backgrounds are valued in my class. I have an excellent relationship with all my
students.
दसैँ र र्तहारको अवसरमा टहन्द ु धमि मान्ने ववद्याथीहरूलाई सुस्वास्थ्य र समद्
ृ चधको कामना गदि र्ु । मसुँग
धेरै कम मुक्स्लम ववद्याथीहरू र्न ् तर म मुक्स्लम आस्थाका ववद्याथीहरूलाई इद-उल-फित्रका लाचग िुभकामना
टदन्र्ु । त्यसै गरी म मेरा फिक्स्ियन ववद्याथीहरूलाई फिसमसको िभ
ु कामना टदन्र्ु । थारु ववद्याथीहरूले
माघी मनाउुँ दा मलाई घरमा बोलाउुँ र्न ् । आटदवासी थारु पररवारले माघीपविमा बनाउने टढकरी मलाई
मन पर्ि । म पक्का गर्ुि फक मेरो कक्षामा सबै परृ ठभूभमका ववद्याथीहरूको सन्मान हुन्र् । मेरा सबै
ववद्याथीहरूसुँग राम्रो सम्बन्ध र् ।

He said he leveraged students’ prior knowledge when he taught his lessons. “Students have a
tremendous amount of information about the flora and fauna of their areas,” Prithivi said. He
explained how he enriched classroom discussions by utilizing the knowledge of his students:
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As part of my drive to collect and preserve exotic specimens of the Karnali region, I
asked my students to collect and bring plants or animals from the areas that they lived in.
One student brought rato chyau (Ganoderma lucidum) from Jumla, another brought
yarsagumba (Ophiocordyceps sinensis) from Dolpa, and a third brought the asala fish, a
coldwater species from Dang to class. I asked the collectors to talk about the specimen
and its significance as part of the B.Ed. animal and plant science curriculum. The
students who had collected specimens had an enormous amount of information about
those specimens. I, as well as their peers, learned a lot from them.
कणासली क्षेत्रका महत्त्वपूणस नमुनाहरू सङ्
कलन र संरक्षण गने मेरो अलभयानको एक भागका रूपमा मैले मेरा
विद्यार्थीहरूलाई ती बसोबास गने क्षेत्रहरूबाट िनस्पतत िा जनािरहरू सङ
कलन गनूि र ल्याउनू भनेँ। एक
विद्यार्थीले जुम्लाबाट रातो च्याउ ल्याए । डोल्पाका एक जनाले यासासगुम्बा र दाङका विद्यार्थीले असला माछा
कक्षामा ल्याए। मैले विद्यार्थीहरूलाई नमन
कलन
ु ा र ततनको महत्त्िका बारे मा कुरा गनस आग्रह गरेँ। नमुना सङ
गने विद्यार्थीहरूलाई नमन
ु ाका बारे मा धेरै जानकारी गर्थयो। मैले र उनीहरूका सार्थीहरूले उनीहरूबाट धेरै कुरा
लसक्यौँ।

He said that he showed deep respect to each student's background, language, culture, and
traditions. “I speak the languages of minority students, such as Tharu, in class to show respect
for the linguistic diversity in class,” he stated. Most of Prithivi's students understand Nepali, but
they do not speak it fluently. “There is a tendency for those who speak Nepali as their first
language to look down on people who speak it differently than the majority, which creates
tension in the class,” he explained. He said he deliberately included words, sentences, and
phrases of the languages of his minority students when he lectured to his class. He elaborated:
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The student body of our college is multi-lingual and, multi-caste. The dialect and accent of
Nepali in rural Karnali are different from those in cities. When I speak Nepali in the local
dialect of Jumla, I see students of that region beam with delight. I speak in multiple dialects
of the Nepali language.
बहुभाविक, बहुजातत विद्यार्थीहरू छन ् । अब यहाँचाहहँ कणासली प्रदे शमा खस भािा बोललसछ । अब
हाम्रोचाहहँ राक्रिय चलनचल्तीको भािा नेपाली भािामा 'पछस ' भसदा कणासलीमा 'पड्छ', "यो, ऊ गनुप
स ड्छ,"
भतनसछ । कहहलेकाहीीँ केचाहहँ खस भािा जुम्लाकै भािाको प्रयोग गररहदयो भने जुम्लाका ववद्यार्थीहरू खुसी
हुसछन ् । भािामा चाहहँ हे रफेर गने गछुस ।

Likewise, Prithivi stated that he spoke in the Tharu language to help students of the Tharu
community. “If I see that student of Tharu community need extra help, I communicate in Tharu.”
Prithivi mentioned that, in some cases, he used the language of the minority to introduce specific
science concepts: He explained:
I have a few Chaudary students from Banke and Bardiya districts. When I am teaching
about frogs, I say meguwa. Chaudary students call a frog meguwa. I have found that
students feel valued if teachers mention their cultural or linguistic heritages.
तराईको बाुँके, बहदस या क्जल्लाबाट हाम्रो कक्षामा चौधरी विद्यार्थीहरू छन ् । अब उहाँहरूलाई के गररहदनुपर्
यो
कहहले कहहले चौधरीमा भर्नटदनुपर्यो । जस्तै- भयागुतालाई उनीहरू मेगुिा भसछन ् । अब भ्यागुतो िा फ्रग
भतनरह्यो भने उनीहरूलाई फ्रग भसदा अलल अप्ठ्यारो फिल हुसछ भने तपाईँहरूको मेगुिा हो भतनहदयो भने
"ए, हो सर हो !" भसछन ्।

During the interview, Prithivi sang two folklores he used to teach his students about evolution.
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“Folklore is a great way to acknowledge students’ cultural heritages and make them comfortable
in classrooms,” he said. He stated that the folklore of the Karnali region is laden with” concepts
of science. One stanza of a folksong read: हहमचल
ु ी हहम गयो माल गइजा काग" (The birds migrate to
the plains when it gets too cold in the Himalayas during winter.). Prithivi said he taught
adaptation of different birds using another folksong: "अल्की ररनेट गडुतनयातनचे ररनेट गचल हाउनी हदने
बला काबु बस्या डडल...".

This song explained that cranes could fly higher than eagles because of

their physiological abilities.
Prithivi stated that the Karnali region could be an open science laboratory for his
students. “The flora and fauna, and the rich cultural heritage of the region has been historically
neglected by the education planners of Nepal. “What we teach and how we teach has not helped
most students,” he said. He mentioned that students from Brahmin families (the so-called high
caste) were higher achievers and that students from minority backgrounds, especially Dalits,
were the lowest achievers. The students from ethnic backgrounds had a slightly better academic
achievement than the Dalits. Prithivi identified three challenges to practicing CRT in his lessons:
(a) curriculum, (b) exam-oriented instructional practices, and (c) a lack of concerted effort to
improve instructional approaches and help minority students succeed.
Prithivi stated that the curriculum made it challenging for him to implement CRT. “The
content that I need to cover in the curriculum does not generally relate to students' lives and
experiencea,” he said. He elaborated how the curriculum restricted his desire to implement CRT:
We need a curriculum that helps foster the indigenous knowledge of our students. The
curriculum needs to account for geographical, economic, and cultural diversity. When
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students finish a particular education program, they should identify local resources and
utilize the knowledge to build on the current economy. For example, we need to teach our
students from Jumla about planting, caring for, and harvesting apple trees because Jumla's
climatic conditions are conducive to apple planting. Ironically, we teach mango farming to
students of Jumla, knowledge which is not particularly useful for students of Jumla who
want to stay and work there.
कररकुलममा चाहहँ एकदमै इक्न्डक्जर्नयस नलेजलाई समेट्ने गरी त्यहाँको भूगोल, त्यहाँको इकोनोलमकल,
त्यहाँको कल्चर, त्यहाँको सम्पण
ू स कुरालाई समािेि गने खालको र... अध्ययन गररसकेपतछ उसले आफ्नो
जीिनमा चाहहने ररससेस समुदायमा खोज्ने िा प्रयोग गनस सटने खालको कररकुलम राख्नुपछस । जस्तै- जुम्लाको
विद्यार्थीलाई स्याउखेती कसरी गने, िैज्ञातनक तररकाले स्याउखेती कसरी गने भनेर हामीले पढायौँ भने उसले
चाहहँ आफ्नो जग्गामा आफ्नो जेजतत उसको बारी छ, जसमा उसले िैज्ञातनक ढङ्
गले चाहहँ स्याउखेती गछस ।
हामीले उसलाई स्याउखेतीको सट्टा तराईमा हुने आुँपखेती पढाएर उसकालागग फाइदाजनक भएन ।

Prithivi stressed that TU needed to provide teachers like himself more autonomy in deciding
which content best suited a particular region's realities. “Diversifying curriculum and making it
flexible can help teachers to be more innovative and to design their teaching according to local
realities and needs,” he said. Prithivi, however, acknowledged that he and his colleagues
primarily used lectures to teach, and that the content was mainly alien to his students. “We do
not connect B.Ed. science content with community science,” he said, adding, “we do not provide
opportunities for students to learn traditional or local knowledge.”
Prithivi stressed that most of his colleagues and he did not practice culturally compatible
science teaching because of the way the standardized exams were conducted at the B.Ed. level.
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“The exam questions do not test students’ local knowledge or their skills to utilize such
knowledge,” he said, adding “we need to cover the curriculum and prepare students to write
answers to questions asked by TU. I, therefore, do not have much room to bring in the local
contexts in my subject.”
Prithivi also commented that STEs, including himself, had not been very assertive about
the need to learn and implement transformational instructional practices. He explained that the
college where he taught had not acknowledged that the low academic achievement of minority
background students was a problem. “We have been acting as if it is not a problem at all,” said
Prithivi, adding, “there is no concerted effort to improve the learning achievement of minority
students.” He did claim, however, that he was doing what he could.
Responding to a question about how CRT could be made a staple instructional approach
in teaching students of B.Ed. in Science, Prithivi indicated that PD that modeled CRT would be
helpful. He elaborated:
We need to attend professional development and training opportunities to understand
how CRT is practiced in teaching science. The TU administration needs to work harder to
keep teachers motivated to implement good practices. We need training that will elicit the
motivation to serve society in a better way. And finally, those who are accountable and
doing their jobs well need to be acknowledged and rewarded.
प्रोफेसनल डेभलपमेसट र िे तनङहरूको व्यिस्था हुनुपर्
यो । मोहटभेसन गनुप
स र्
यो अतन सोसाइटीप्रतत
दातयत्िबोध गराउने क्रकलसमको ताललम हुनुपर्
यो । सबैले सटछन ् भसने खालको भािना जागत
स र्
यो र
ृ गनुप
जसले त्यस्तो खालको अकाउक्न्िबबभलिी दे खाउुँ र्, उसलाई पुरस्कारको व्यवस्था गनुप
ि र्
यो।
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Yagya
Yagya mentioned that his students came from diverse cultural and social backgrounds.
Inevitably, students had different experiences and knowledge about the biological science
content he taught. CRT, according to Yagya, provided him with opportunities to anchor students'
lived experiences to the science content he covered in class. He explained:
The roots of science are in indigenous knowledge. Students often have a unique set of
knowledge and skills learned from their elders and surroundings. Connecting each
student's personal experience with the content of the course is CRT. It is an instructional
process that can positively impact students' learning experiences.
विज्ञान लशक्षा भनेको चाहहँ परम्परागत ज्ञानसँग पतन भर परे को हुसछ । विद्यार्थीसँग पुखासदेखख लसक्रकआएका
ज्ञानहरू छन ्, भसपहरू छन ् । त्यसलाई चाहहँ लशक्षासँग जोड्ने, लशक्षाको ज्ञान र भसपसँग जोड्ने कुरालाई नै
संस्कृततअनक
ु ू ल लशक्षा मेरो बझ
ु ाइ हो । संस्कृततअनुकूल लशक्षा भनेको चाहहँ उनीहरू (विद्यार्थी)को आफ्नो
संस्कृर्तमा जे लसकाइरहे का छन ्, त्यस कोससको टवपकलाई ररलेट गनुस हो । त्यो भएपतछ उनीहरूको बुझाइ पतन
हदगो हुने भयो ।

Yagya provided an example of indigenous knowledge that he said was “very scientific.” He
stated:
The Tharu ethnic community has a well-developed scientific method of storing raw rice.
They make a traditional cylindrical storage vessel by mixing clay with hay. The rice
stored in the vessel is protected from weather and pests for a long time. When I teach
seed preservation, I talk about this scientific indigenous practice.
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थारुहरूले मािाको भभत्र पराल, त्यसपर्र् मािाले भलपेर भकारी बनाएका हुन्र्न ् । त्यसमा धान
राखखसकेपर्र् त्यो धान न ओभसन्र्, अको लामो समयसम्मलाई त्यो धान ववर्ेि गरी बबउ बनाउने धान हो
। त्यसै गरी उनीहरूले ररजभि गरे र राखेका हुन्र्न ् । त्यो एकदमै साइक्न्िफिक तररका र् त ! यसमा
रखाइका कुराहरू, िे क्क्नकका कुराहरूले के गर्ि भने हामीले यसरी स्िोर पर्न गनि सक्दा रहे र्ौँ भनेर म
कक्षामा कुरा गर्ुि ।

Yagya asserted that, by practicing CRT, teachers introduced multiple benefits to their students.
“Students' understanding of concepts is stronger if I can connect their culture with scientific
facts, and they are encouraged to preserve and conserve their culture when they see value in it,”
he said. Furthermore, Yagya said that, through CRT, a teacher could make visible the bad social
practices such as untouchability that are engrained in many Nepali communities. He said:
Nepali communities are riddled with bad social practices. We need to talk with our
students about how these practices came about and why they have remained ingrained in
society for so long. We need to distance ourselves from the discriminatory practices our
forefathers practiced. We can spread awareness about and put an end to such practices by
implementing CRT.
समाजमा ववकृर्त र् । अनििेवलका कुराहरू र्न ् । …ती कुरा कसरी आएका हुन ् ? बाबु-बाजेहरूको त्यसप्रकारको
कामलाई दरू गदै र त्यसलाई िाल्नकालागग चाहहँ हामीले यस्ता कुराहरूलाई संस्कृततअनुकूल भिक्षा टदएर
ववद्याथीहरूलाई बि
ु ाउन र हिाउन सफकन्र् जस्तो लाग्र् ।

He further described CRT as a practical instructional approach that considered students' contexts
and had the power to help all students but particularly “Dalits and Janjatis.” He stated that Dalit
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and Janati students “show a lower level of engagement in classroom activities and discussions”
than others. He maintained that practicing CRT would help immensely in putting minority students
at ease. Yagya said he practiced CRT, justifying his assessment by saying that he encouraged
students to use their native languages for communication, showed respect for their cultural
practices, and leveraged students' prior knowledge to cover some curriculum content.”
Yagya said that he encouraged students to speak in their native languages and sometimes
communicated with some of his students in their native languages. “I find that students feel
valued when I talk to them in their native languages,” said Yagya. He continued, “When I show
respect to students’ languages and cultures, students of all backgrounds become a cohesive
whole and respect and support one another.”
Yagya mentioned that he leveraged students’ background knowledge while introducing
new concepts. He elaborated:
When I teach fermentation, I ask Newar or Tamang students to teach the topic. Students
of these two backgrounds are experts on fermentation because they brew alcohol in their
homes. Newars use alcohol produced at home for different rituals. Newar students,
therefore, know a lot about the process of fermentation.
अल्कोहलका बारे मा पढाउनु र् भने नेवार अथवा तामाङ भाइबटहनीहरू र्न ् भने उनीहरूलाई त्यसबारे मा
प्रस्तर्ु त टदन लगाउुँ र्ु । नेवार, तामाङहरूले घरमै रक्सी पार्ि न ् । नेवार कम्यर्ु निीमा उनीहरूको सगन
ु का
रूपमा प्रयोग गररन्र् । उनीहरूलाई यस वाइनकाबारे मा धेरै कुराहरू थाहा र्, बनाउने प्रोसेस थाहा र् ।
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Yagya mentioned several CRT practices that he thought showed respect to students'
languages and prior experiences. He said he discussed the repertoire of scientific knowledge that
different cultures had “to make students of all backgrounds feel valued and respected.”
Yagya claimed that he implemented CRT to the best of his ability but that it was not his
staple instructional approach. He mentioned several reasons why he could not do away with
traditional lecture-based teaching despite his conviction that CRT was efficacious. He said he
was “appalled” by how little the TU curriculum emphasized indigenous knowledge in its
curricula for B.Ed. of Science subjects. “We busily teach students plasma physics without
familiarizing our students with local science and its significance,” said Yagya.
Speaking of the challenges that inhibited his intention to practice CRT with his students
of biological sciences, he said, “The curriculum and the evaluation system are central factors of
discouragement.” Explaining how the curriculum obstructed his enthusiasm for practicing CRT,
Yagya said:
What local knowledge do we have? Can evidence-based science explain our local
customs, practices, and rituals? Our local practices undoubtedly utilize the principles of
physics, chemistry, and biology. We need to incorporate such practices into the
curriculum. Teachers busily pick and choose a small number of scientific practices as
examples to talk about in class. We need to include the practices of Newars, Tharus, and
other ethnic groups in our curriculum. That way, we will connect students' cultures with
modern science. Otherwise, we will be teaching content that is alien to the majority of the
students.
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हाम्रो लोकल नलेजहरू कुन कुन र्न ्? लोकल साइन्स के के र्न ्? लोकल साइन्स फिक्जक्समा र्न र्,
केमेस्रीमा र्न र्, बायोलोजीमा पर्न र्न ् । र्तनलाई पाठ्यिममा राख्नुपर्यो । टििरले एक्जाम्पल टदने मात्र
होइन फक त्यही कुरालाई राखखटदऊुँ कररकुलममा । सबैको समेटिटदऊुँ, नेवारको समेटिटदऊुँ, यता थारुको
समेटिटदऊुँ, जनजार्तको समेटिटदऊुँ, सबैको समेटिटदऊुँ । त्यो भएपर्र् उनीहरूको कल्िरलाई भिक्षकले भिक्षामा
जोड्न सक्र्ौँ । नत्र सबै बाटहरको पढाएर बस्ने नै हो ।

Yagya claimed that the B.Ed. in Science curriculum is very much influenced by the Indian
curriculum and therefore did not represent students’ prior knowledge. The textbooks, he said,
were equally detached from the realities of students' contexts and experiences. The second
challenge Yagya mentioned was “insufficient knowledge about how to connect the science
content with local realities regardless of the curriculum's focus. He said that science teachers like
himself had very little know-how when it came to connecting science with local realities. “We
cannot emphasize the scientific cultural legacies of our students because we are not sufficiently
informed about them,” Yagya said, adding, “The net result is that only a tiny fraction of our
students passes the B.Ed. exams.”
According to Yagya, one of the reasons for the high failure rate in his subject was TU’s
“obsession with English as a medium of instruction and evaluation.” He mentioned that the basic
premise of CRT and the use of English as the medium of instruction contradict one another. The
fact that textbooks and the evaluation questions of the standardized exams are in English made,
Yagya asserted, students' lives very difficult. He explained why mandating English as the
medium of instruction was in opposition to the whole idea of practicing CRT in the classroom:
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Students who spoke in their native languages in their villages arrive on campus, where
the Nepali language is the primary means of communication. Ironically, they have to
endure English in the classrooms. The over-emphasis on English has created a huge gap
between the achievements of students from rural areas and those from urban areas. Many
students say that if they were allowed to write exams in Nepali, they would not fail
repeatedly.
मातभ
ृ ार्ा बोल्दा बोल्दै बल्ल यो हाम्रो राक्स्रय भार्ा बोल्दै र्न ् भने उनीहरूलाई अि अको, त्यसमा पर्न
अको भार्ा अङ्ग्रेजी राखखसकेपर्र् पक्कै पर्न उनीहरूको भसकाइ उपलक्ब्ध कमजोर हुन्र् । ...नेपालीमा लेख्न
पाको भएत म पास हुन्थे र्न भन्ने खालको उनीहरूको कम्प्लेन्िचाहहँ रहन्र् ।

He mentioned one more challenge that was subtle but “glaringly visible.” In his view, the
college administration is biased against students from non-mainstream background. Yagya
claimed that Dalit and Janjati students are “expected to fail because they are considered less
competent in academics than high-caste students,” he said. He further pointed an example of
diparate treatment:
If students of non-mainstream backgrounds reach out to the college administration with
their grievances or demands, they are unlikely to be addressed. The same is not true for
high-caste students.
ब्याकवाडि क्लासका ववद्याथीहरु ववद्याथीहरुद्वारा कुनै पर्न कुराको माग ् भयो भने यो अटहले र्तभमहरुलाई
आवश्यक र्ै न, काम र्ै न भनेर िाररन्र् तर हाएर क्लास गए भने िाटह उर्नहरुको माग पुरा गने खालको
अवस्था पर्न र्।
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Yagya mentioned that the mindset that pervaded among his colleagues and administrators
defied the basic tenets of CRT. According to him, the stereotyped conviction that Dalits, Janjatis,
and students from rural areas cannot do well in the B.Ed. program was widespread. “There exists
a lack of acknowledgment that all students can do well in the B.Ed. in Science program,” he said,
adding, “such stereotypes have prevented the practice of instructional approaches that would be
helpful for all students.” Yagya stated that he would be a better teacher educator if he had been
trained in effective instructional practices such as CRT. “Neither TU nor my college has
capacity-building programs for STEs. The result is that we all deliver lectures that we know are
not effective,” Yagya stated.
Yogesh
Yogesh described CRT as an instructional process that connects the culture, gender,
background, and context of each student with instructional content. He stated that a CRTpracticing teacher “acknowledges the differences students have and designs his lessons to help
all students” in a class. He explained:
Students come to class with different cultural and other backgrounds. A CRT-practicing
teacher uses students’ different cultures as reference points to design lessons. If a teacher
can connect students' cultures to his/her curricular content delivery, that is what CRT is,
in my view.
स्िुडेन्िहरू एकअकािमा कल्िरका रूपमा िरक हुन्र्न ् । र्तनको िरकलाई युज गरे र र्तनीहरूको कल्िरको
रे फ्रेन्सलाई प्रयोग गरे र पाठ्यिमको गोल अचिभ गने गरी पढाउन सफकयो भने त्योचाहहँ एउिा कल्िरल
रे स्पोक्न्सङ

टिचिङ हुन्र् जस्तो मलाई लाग्र् सर !

150

Explaining what he meant by “using students' cultures as reference points, “Yogesh
stated that CRT-practicing teachers used students’ expert knowledge in the process of teaching.
He explained how he used his students’ expert knowledge:
We have students from Dolpa. Students from Dolpa have well-developed knowledge
about the harvesting and medicinal uses of yarsagumba (Ophiocordyceps sinensis). We
also have students from the Terai. These students have expert knowledge on planting,
taking care of, and harvesting lychees. Similarly, students from Jumla are experts in the
type of plants, seeds, and weather required for growing apples. Moreover, many others
can tell the class which plants can be used to make an ointment to treat dogbites or
relieve patients from hypertension. I use students' knowledge for some specific topics that
students know about.
अब डोल्पाबाि आउने ववद्याथी र्न ् । यासािगुम्बा कसरी टिप्नेदेखख के केमा प्रयोग गने सबै थाहा र् ।
तराईबाि आउने ववद्याथी र्न ् । भलिी कसरी रोप्ने र बिाउनेदेखख खेर गएका आुँपहरूलाई कसरी युटिलाइज
गर्ौं अथवा प्रोसेभसङ गने सबै थाहा र् । जम्
ु लार्तरबाि स्याउको कुरा गदाि बोि, बबउ र मौसमका बारे मा सबै
ज्ञान र् । अरू ववद्याथीलाई यो प्लान्ि यस्तोमा युज हुन्र् थाहा र् । कुकुरले िोक्यो भने कुन प्लान्ि,
हाइपरिे न्सन हुुँदाखेरर यो प्लान्ि युज हुन्र् भन्ने सबै ज्ञान कक्षामा र् । म पूरै ववद्याथीको ज्ञानलाई प्रयोग
गर्ुि ।

Yogesh’s second descriptor of CRT was that it was a tool for teachers to work as a bridge to
create an environment conducive to student collaboration and working as a cohesive team. He
said that CRT was about “rejecting the idea that some cultures are better than others.” He
commented that if teachers showed a preference for one culture over another, conflict would be
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inevitable. “CRT fosters an environment of trust and togetherness,” he said. He attested that
bringing students closer together at a personal and professional level is one of the significant
implications of practicing CRT. He explained:
We need to help build connections among all students. Networking among students helps
create a supportive learning environment for all learners. More importantly, forming
networks minimizes the chance of dispute in a society where some cultures are seen as
better than others and helps enhance student collaboration and the sharing of knowledge
among all cultures.
सबै ववद्याथीको कल्िरलाई ध्यान टदएर हामीले उनीहरूबबि कनेक्सन बनाउन सहयोग गनुप
ि र्ि । उनीहरूको
बबिमा एउिा सञ्जाल जस्तो कनेक्सन बनाएर सहयोगी लर्निङ इन्भाएरमेन्ि बनाउनुपर्ि । यसरी सञ्जाल
बनेपर्र् संस्कृर्त राम्रो वा नराम्रो भनेर डडस्प्युि फियि हुुँदैन र ववद्याथी-ववद्याथीको सहकायि बढ्र् ।
र्तनीहरूको नलेज सेररङ हुन्र् ।

Yogesh reiterated that CRT meant the creation of a learning environment conducive to
motivating students to embrace active engagement in learning. According to him, CRT benefits
students in two ways: (a) students understand the content at a deeper level than they otherwise
would and (b) the learning attitudes of students are transformed. Yogesh claimed that he noticed
students became assertive about their learning in his subject when he practiced CRT. Yogesh
used the analogy of a ferryman who rowed a boat full of people of different kinds to the other
side of a river to describe himself as a CRT-practicing teacher. “My job is to help students of all
backgrounds to succeed,” he said, adding, “like the ferryman, who does not discriminate among

152

his passengers, it is my dharma [religious duty] to root for the success of each student that I
teach.”
Yogesh said that he believed that for students of “minority backgrounds to succeed, they
needed to have mastered the dominant language, Nepali.” He said that he motivated his students
from minority backgrounds to do well in their studies by “assimilating to the dominant culture to
some extent.” He spoke of how he motivated students who spoke the Maithili language to begin
conversing in Nepali to be accepted among their classmates. He explained:
Every year, we get some students from the Terai. Students of this region are very talented
... but if there are two students in a class from the Terai, they communicate in the Maithili
language. I urge these students not to use Maithili in class because they study in either
Nepali or English. I ask them only to speak Nepali while interacting with friends to be
more accepted.
मैले पढाउने बेलामा तराई मल
ू का ववद्याथी हुन्र्न ् । पढ्नचाहहँ एकदम ट्यालेन्ि हुने... तर उनीहरू दई
ु जना
मात्र भए आफ्नैचाहहँ मैथली भार्ा युज गने । मैले क्लासमा कटहल्यै पर्न मैथली भार्ा युज नगर, र्तमीले
नेपालीमा अि इङ्भलसमा पढ्नुपर्ि । साथीभाइसुँग इन्िर्याक्सन गदािखेरर मजाले नेपाली नै भार्ा युज गर
अर्न यसले त र्तमीहरूको अरूसुँग घुलभमल हुुँदा भार्ामा िैलीमा िेन्ज आउुँ र् ।

Responding to a question about his instructional strategies, he said his mantra was to help all his
students succeed. He said he used various instructional CRT and non-CRT strategies including
(a) showing students care and respect, (b) lecturing about content, (c) allowing students to take
the lead in those topics or areas in which they had expert knowledge and understanding, and (d)
connecting the content with different cultural practices.
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Yogesh said he cared for and respected his students. “I see my students as my children,”
he said, adding, “I intend to be a source of inspiration for my students.” To a question about
whether or not he had a concrete example of having been an inspiration to a student, he spoke of
a few of his students who belonged to the Musahar community. Musahar students, according to
Yogesh, are members of a community which eats (“Musahar” means “rat eaters”). They are
considered untouchables and are often extremely poor. He explained how he had reached out to
students from the Musahar community to motivate them to do well in the B.Ed. program.
A few students of the Musahar community recently enrolled in the B.Ed. program. These
students have low self-confidence. When I see them, I have a conversation with them. I
try to motivate them. With time, students from this community open up and begin to
voice their opinions. Unfortunately, there are elements in the society who look down
upon this community. I believe that such contempt is wrong and should stop. I intend to
motivate Musahar students to grow and become leaders of their community. The students
work hard.
मुसहर ववयािथी यदाकदा आउन थालेका र्न ् । उनीहरूले स्वयं आिूलाई इन्िेररयररिी फिल गरे का हुन्र्न ् ।
म उनीहरूसुँग कुरा गर्ुि । उनीहरूलाई मोटिभेि गर्ुि । बबस्तारै ती ववद्याथीले म यो भसक्न िाहन्र्ु, म गनि
िाहन्र्ु भनेर कुरा गनि थाल्र्न ् । हाम्रोमा अिै पर्न तुँ मुसहरले पढ्ने भइर्स ् र्न भनेर सुरु गने िलन
र् । यसो गनुि हुुँदैन । म उनीहरूलाई मस
ु हरमा र्तमी एउिा भलडर बन्नप
ु र्ि भन्र्ु। यो गदाि ऊ मक्ख परे र
िुकेर अि राम्रो अचिभ गर्ि ।

In addition to being respectful and motivating, Yogesh said he presented himself as a learner in
front of his students. He stated that he did not consider himself more knowledgeable than his
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students. “My open-mindedness has allowed me to remain open to opportunities to learn from
my students,” he said. He attributed his success to “being one of the most liked teachers” was
because he did not give the false impression to students that he was better than they.
Responding to how he delivered content to his class, Yogesh mentioned that the lecture
was his primary approach to teaching. He did, however, add that he was mindful not to make his
lectures dull or limit them to one-way communication. He said that he allowed students to
comment and question and involved students in discussing their experiences while he lectured.
One such topic that his students has discussed was bio-pesticides:
The B.Ed. curriculum requires students to know how to prepare bio-pesticides. Some
students have in-depth knowledge about this process. One of student, for example,
explained how his parents prepared bio-pesticides to repel pests by mixing the leaves of a
neem tree, malabar nuts, Acorus calamus and ashes. Different students have different
experiences from making bio-pesticides or observing their elders do so.
बायोपेक्स्िसाइड्स हाम्रो कररकुलममा र् । बायोपेक्स्िसाइड्सले जैववक ववचधबाि फकरा कन्रोल गर्ि न ् । ती
बनाउनका लाचग गाईको मलमत्र
ू मा बकाइनो, असुरो, बोिो, र्नम भमक्स गरे र हाल्ने । हामीले
बायोपेक्स्िसाइड्स बनाएर स्प्रे गर्यौँ भने फकरा भाग्र्न ् भन्ने कुरा ववद्याथीले बताएका हुन ् । त्यो िरक
कल्िरहरूमा चाहहँ आआफ्नो अनुसार ववभभन्न फकभसमका नलेजहरू हुन्र्न ् । र्तनीहरूले आफ्ना बाबुआमाले
प्रयोग गरे को दे खेका हुन्र्न ् । त्यस बच्िाले हे रेर र गरे र भसफकसकेको हुन्र् ।

Yogesh provided other examples of how he utilized students’ local knowledge and experiences
to teach plant science. He mentioned that his students knew about an array of sustainable local
practices to conserve food, land, and seeds. He explained that he allowed his students to talk
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about their knowledge because their contributions “enriched his lessons.”
Students tell us why and how they plant malabar nuts, Thysanolaena, and bamboo plants
in landslide-prone agricultural land in the hilly regions of Nepal. Similarly, some students
tell us why planting Alnus nepalensis or bamboo in the spots where landslides have
occurred increase the stability of the landmass. Students come with this crucial
knowledge of bioengineering, having participated in the process in their local contexts
before they learnt about bioengineering in class.
प्लान्ि साइन्समा एक्थ्नक प्र्याक्क्िसहरूको कुरा गनुप
ि र्ि । पटहरो जाने खालको भभरालो बारी र् भने असुरो
लगाउुँ र्ौँ, कसैले चाहहँ अम्रेसो लगाउुँ र्ौँ भन्र्, कसैले बाुँसको एक्जाम्पल टदन्र् अर्न गएर पहाडर्तर पटहरो
गएको ठाउँ मा उवत्तस लगाउुँ र्ौँ, बाुँसहरू लगाउुँ र्ौँ भन्र्न ् । त्यो न कसैले पढाएको हो, न कसैले भसकाएको
हो । त्यो उनीहरूको बायोइक्न्जर्नयररङ् सम्बन्धी स्थानीय ज्ञान न हो ।

In addition to asking students to take the lead in explaining a few topics in which they were
experts, Yogesh, whenever he lectured, connected the content with those local practices with
which he had experience. One such example that he stated was how farmers in different parts of
Nepal harvest seeds.
Our local knowledge is unique. Take, for example, how farmers collect corn seeds.
Famers remove the small grains from the top and bottom of the cob and keep only the
corn seed in the middle. By doing this, homogeneous seeds can be collected. Similarly,
the biggest seeds of an orange are selected for preservation and plantation. This
knowledge comes from the community's generations-old knowledge about seed quality
and how it affects a plant's health and yields.
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हाम्रो लोकल नलेज के हुन्र् भन्दा मकैको बबउ राख्नु र् भने त्यस मकैको एउिा घोगो भलएर माचथर्तरको
िुप्पाजर्तलाई हिाउने अर्न यताबाट तलर्तरबाट पर्न अभलकता हिाएर मजाले बबिको मात्रै दानाबाट बबउ
राख्ने । यसो गदाि होमोक्जर्नयस भसडहरू तयार गरे को हो । सागको बबरुवाहरू रोपेको र् भने सबैभन्दा राम्रो,
जुन सुन्तलाको बोिमा ठुलो सन्
ु तला िल्यो अथवा कुनै अम्बा िल्यो भने योचाहहँ बबउको है भनेर भन्ने ।
उनीहरूले त राम्रो भनेको त मेजोररिी बबउको ररप्रोडक्सन र क्यारे क्िर सुपेररयर आउुँ र् भन्ने ज्ञान र् र्न ।

Yogesh said that he was very involved in connecting the curriculum-mandated topics with
community practices. He engaged students to collect the plants of medicinal value. “The use of
different plants by indigenous communities to cure several diseases or for primary health care
has existed for a very long time,” he said. Connecting such valuable knowledge with curriculum
“helps preserve traditional knowledge and indigenous cultures.”
Responding to a question about the challenges he faced in implanting the CRT, Yogesh
pointed out three challenges: (a) evaluation system compelling him to lecture his students, (b) the
absence of a fair teacher evaluation, and (c) the lack of proper knowledge about CRT. Yogesh
blamed the TU's evaluation system for not “implementing student-centered, progressive or tested
and proven instructional approaches” in the teaching-learning processes of the B.Ed. level. “I
need to cover all the most frequently asked questions from each selected topic of the curriculum
to help students pass the exam,” said Yogesh. The TU-administered evaluation deprived the
teaching faculty of the chance to prepare and conduct their own student evaluations. “The
evaluation system is such that unless I make students memorize the answers to the most
frequently asked questions on the standardized test, students will not be able to pass the course,”
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said Yogesh. According to him, given the constraints on his time and resources, “the lecture is
the easy pathway to finishing the expectations of curriculum and help students pass the course.”
Yogesh blamed the lack of a teacher-evaluation mechanism at TU and his college for his
own reliance and the reliance of most of his colleagues on lecturing students in all science
courses. He stated that the administrators did not evaluate teachers and that they did not allow
students to evaluate their teachers either. The lack of evaluation had made “all teachers look the
same,” said Yogesh. “No one is concerned about the quality of teaching. Those who are liked by
the campus chief are showered with opportunities irrespective of their classroom performance,”
he said.
The third challenge Yogesh pointed out was his lack of skill in overcoming the resource
and time constraints he faced to practice CRT. “The lack of skills comes from my lack of
motivation to improve,” Yogesh said. Answering what he needed to change, he said he needed
opportunities to “work with and observe expert teachers who implement CRT.”
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CHAPTER FIVE
CROSS-CASE ANALYSIS

The purpose of this multiple-case study was to explore Nepali STEs’ knowledge and
practice of AL and CRT. The study also explored the challenges they had in implementing the
two pedagogies. To achieve the purpose, five research questions were formulated and the
researcher answered them by analyzing the interview transcripts, the written responses, and the
artifacts received from the participants.
The research questions were as follows:
1. How do Nepali STEs describe their knowledge of AL science pedagogy?
2. What are the strategies and practices of AL pedagogy that STEs employ while preparing
secondary science teachers?
3. How do STEs describe their knowledge of CRT?
4. What are the strategies and practices that STEs employ to make their science classes
culturally responsive while preparing secondary science teachers?
5. What support and/or barriers do STEs encounter when practicing culturally responsive
and active learning?
The findings stem from a cross-case analysis of the seven cases detailed in Chapter Four. This
chapter presents those findings in two separate sections, one related to AL and one related to
CRT.
Figure 3 represents themes that answered the first two research questions as well as the
AL component of the fifth question. As depicted, three themes emerged from the STEs’
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description of AL: (a) the embodiment of a student-centered pedagogy, (b) keeping students
physically and mentally active, and (c) a teacher-centered approach.
Figure 3
Identification of Themes Related to AL Data
Participants' description of AL,
strategies, and practices of AL,
challenges, and support.

Nepali STEs’
description of AL

Strategies and practices
of AL employed by the
STEs

Support and challenges STEs
encounter when practicing
AL

Challenges

•
•

•

The embodiment of a
student-centered
pedagogy
Keeping students
physically/mentally
active
A teacher-centered
approach

Lecture; confirmatory
labs; inquiry-based and
collaborative learning;
field trips;
demonstrations;
discussions; ICT; and
peer learning

•
•
•
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Unfriendly work
environment
Lenient student
enrollment
criteria
Lack of up-todate knowledge
and skill sets

Support needed

•
•

Fair treatment
Creation of
enabling
environment

STEs’ Description of Active Learning
Three themes—(a) embodiment of student-centered pedagogy, (b) keeping students
physically and mentally active, and (c) a teacher-centered approach—capture the STEs’
understanding of AL.
The Embodiment of Student-Centered Pedagogy
The theme ‘embodiment of student-centered pedagogy’ captured seven descriptors all
centered around student-centered pedagogy. As Table 5 illustrates, six STEs mentioned that AL
required teachers to encourage students to interact with one another and with teachers. The STEs
considered that allowing students to ask questions, organizing inter-student discussions, and
asking for students’ viewpoints were the defining features of AL.
Table 5
First Descriptor of AL: Embodiment of Student-Centered Pedagogy
Participant

Encourage
Students to Be
Interactive

Facilitate
Students’
Learning

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

1
1
0
1
1
1
1

0
1
0
1
0
1
0

Figure SEQ Figure \* ARABIC 3 Identifcation of Themes

Value
Students’
Prior
Knowledge/
Experience

0
1
0
0
1
1
1

Enable
Students to
Apply Content
Knowledge

Let Students
Think and
Solve
Problems

Treat Students
with Respect

0
0
1
0
0
1
0

1
0
0
0
1
1
0

0
0
0
0
1
0
0

Note: The number 1 in the table signifies that the defining characteristic is practiced by
the STE, while 0 signifies the opposite. This is true for the rest of the tables presented in
this document, too.
Prithivi and Madav both described how they encouraged students to be interactive.
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I practice AL by creating a comfortable environment for students to ask questions. If
students do not have questions, I ask them questions. These discussions keep students
active and make their learning meaningful. (Prithivi).
AL requires students to be interactive. Students engage in meaningful discussions. These
discussions can lead students to collaborate with others to understand the science content.
Involving students in classroom discussions is AL. (Madav).
As depicted in Table 5, four STEs mentioned that acknowledging and valuing students’ prior
knowledge kept students motivated to work, thereby enabling them to achieve high marks on
standardized science exams. These STEs considered that recognizing and using students’
existing knowledge to teach content was one of the features of AL. Parbati explained how she
leveraged students’ prior knowledge of wildlife conservation:
The whole class was divided into several groups and instructed to write strategies for
wildlife conservation on a piece of chart paper. Students from the buffer zones had a lot
of information to share. Some students were already well aware of many wildlife
conservation strategies.
Three STEs, Parbati, Gauri, and Yagya, described AL as an instructional approach in which
teachers facilitate students’ science learning. They mentioned that science teachers who forsook
full-time lecturing in order to assist students in taking control of their learning were practicing
AL. Yagya described how a teacher needed to facilitate students’ learning:
An AL-practicing teacher does not put him or herself at the center of the teachinglearning process. The teacher does not act as if he or she has all the world’s knowledge
while students have no knowledge. A teacher should acknowledge students' knowledge
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and treat them as friends. AL-practicing teachers facilitate students' learning by
implementing several instructional approaches such as peer interaction. (Yagya)
Three STEs, Ali Hussian, Prithivi, and Yagya, explained that AL was an instructional approach
that equipped students with the skills they needed to spot and solve problems around them. One
of the skills valued by the STEs was how deeply and differently students could think about and
identify probable solutions to the problems they saw in their surroundings. Ali Hussain
explained:
AL urges students to ask questions about issues. When students ask questions, they are
likely to have basic knowledge of the phenomena they are curious about.
A teacher practicing AL works to develop students' critical and analytical skills, making
them better problem-solvers.
Two STEs, Yogesh and Parbati, said that AL was an instructional approach that encouraged
student-student and teacher-student collaboration. They viewed student-student collaboration as
key to enabling students to understand and put the science theories they studied in the classroom
into practice.
A comparison of the STEs’ descriptions of AL with the existing literature on the subject
revealed that the STEs’ descriptions fell short of several fundamental assumptions of AL. In
particular, the construction of meaningful knowledge and conceptual change (Mintzes, 2018)
were distinctly missing from the STEs’ descriptions. The STEs’ mentioned several essential
aspects of AL, including facilitation, collaboration, acknowledgment of students' prior
knowledge, interaction, and application of content, but all of the STEs identified the lecture as
their primary instructional approach. In fact, however, AL deemphasizes the lecture (Freeman,
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2014). The STEs’ employment of lectures can be understood as a reflection of their lack of
complete understanding of the AL construct.
Parbati mentioned that effective science teaching was attainable only through lectures, a
perception which is inconsistent with the existing theoretical descriptions of AL (Amador, 2019;
Mizokami, 2018). The STEs’ description of AL as a student-led learning process did not include
critical features such as opportunities to engage in hands-on activities and experiments, process
data, analyze, interpret, and construct explanations either.
Keeping Students Mentally and Physically Active
A second theme, ‘keeping students physically and mentally active,’ emerged from
interviews with STEs. Five out of seven STEs stated that being physically active was the major
prerequisite of practicing AL. “Keeping students active in class is practicing AL,” Yagya said.
Similarly, Gauri stated that when she taught chemistry, she kept students mentally and physically
active by letting them use scientific materials. Prithivi mentioned that keeping students
physically active in class and the laboratory was the heart of practicing AL. He said:
Every year, I ask my students to collect plant and animal specimens found in their
locality and bring them to the zoology laboratory. Students bring exotic plants such as
guchchi chyau (Morchella conica), rato chyau (Ganoderma lucidum), and other herbs,
plants, and flowers. Students also collect snakes and lizards found in their localities. I
have three cupboards of student-collected specimens.
Prithivi stated that involving students in physical activities such as collecting specimens was akin
to AL. The STEs seemed to believe that taking students on field visits, making students write
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reports on those visits, and working on confirmatory experiments were examples of practicing
AL.
Table 6
Second Descriptor of AL: Keeping Students Mentally and Physically Active
Participants

Physically And Mentally
Active Students

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

0
1
0
1
1

1
1

Students Creating/
Collecting/Using
Resources to Teach
0
1
1
0
1

0
0

Table 6 summarizes the seven STEs’ descriptions of AL in terms of the ‘activeness’ of
students in class. Madav, Gauri, and Prithivi stated that they involved students in collecting or
creating science teaching materials. Madav claimed that he sought to educate his students about
the possibilities of using locally available materials to teach science lessons by involving them in
collecting useful science materials found locally. Gauri stated that she had a unique approach to
teaching science with self-made or collected science materials, an approach which she described
as an act of practicing AL.
The STEs’ descriptions of AL regarding students’ activeness were shallow. The analysis
indicated that STEs believed that AL offered many opportunities for students to engage in
physical activities such as going on field trips, performing confirmatory labs, and writing field
trip reports. The STEs, however, were unable to explain how student activity ensured that they
would develop a good conceptual understanding of scientific phenomena. STEs’ description fell
short of explaining that practicing AL constituted facilitating students to do science so that they
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can construct new knowledge and develop a positive attitude towards learning science (Alfieri,
2011).
Teacher-Centered Approach
Alone among the seven participants, Parbati commented that the crux of practicing AL
was assuming a teacher-centered role. An analysis of her statements indicated that she believed
that students lack the knowledge and skills they need to do science appropriately. She seemed to
believe that she needed to provide them with useful knowledge and information. As Table 7
depicts, Parbati was the only STE who advocated adopting teacher-centered science teaching for
B.Ed. students. Her response was in direct opposition to the generally agreed upon description of
AL, which deemphasizes the use of the lecture (Amador, 2019).
Parbati seemed to believe that teacher assertiveness led to student activeness. She
believed that students had little knowledge of the animal science that she taught. Analysis of her
interview, in which she commented that she knew what her student needed, indicated that she
believed in assuming the traditional role of a teacher (see Table 7).
Parbati’s assumption that students lack knowledge about the B.Ed. level of animal
science content likely led her to describe AL as an instructional approach that necessitated that
teacher be active and assertive to keep students active. Her explanations about how she
conducted her theory and practical lessons contrasted sharply with the accepted definition of AL,
which advocates for students' active participation in understanding scientific phenomena
anchored by their previous experience (Savery, 2006).

166

Table 7
Third Descriptor of AL: Teacher-Centered Approach
Participants

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

A teacher needs to be active for
impactful learning of students

Teacher knows what is best for students

0
0
0
1
0
1
0

0
0
0
1
0
0
0

The STEs’ description of AL compared with established AL descriptions indicates that
most STEs, and Parbati in particular, have an incomplete or incorrect understanding of AL.
Comparing the researcher’s literature review of AL with the STEs’ description of AL reveals that
the STEs’ espoused several misconceptions about AL's meaning, processes, and outcomes. The
conception of action was limited to student activities and interactions and did not embrace active
engagement in higher-order cognitive processes. The goal of the interactions the STEs allowed
for was far from clear. For the majority of the STEs, AL was not about posing analytical and
probing questions or letting students formulate their own questions, both enterprises that
challenge students to experiment and construct new knowledge.
The Strategies and Practice of Active Learning among the STEs
The data analysis indicated that the seven STEs employed ten instructional practices in
total. The STEs taught the chemistry, physics, animal science, and plant science courses of B.Ed.
in Science programs affiliated to Nepal's TU. The curriculum mandated by TU dictates that each
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STE spend 80% of the total course time on theory-based content and allocate 20% of the time to
laboratory practicals and one to two field trips a year.
The student-centered instructional practices that the STEs described as AL were all
embedded within lectures. “You ask me my major instructional approaches that align with the
ideals of AL? It is the lecture. It is my primary instructional approach to teaching chemistry,” Ali
Hussain said.
Table 8 shows that all seven STEs delivered lectures and organized confirmatory labs. Students
worked on the curriculum-mandated laboratory practicals, which were confirmatory inquiry in
nature. Students followed teachers' instructions for the assigned laboratory practicals, all of
which had predefined processes and outcomes. Students' data confirmed existing standard
values. In the labs that Parbati facilitated, students copied diagrams from the textbook. Her
interview responses indicated that students did not have an opportunity to experiment with the
phenomena that interested them.
Similarly, Gauri mentioned that she explained how students were expected to set up the
experiment, record data, and perform calculations. The results indicated that students followed
teachers' instructions and did not get the opportunity to design experiments to investigate their
own inquiries.
Field Visits. The data analysis revealed that three STEs planned and organized at least
one field trip a year. The expected outcomes of the field trips varied. Parbati stated that the field
trips she organized were to familiarize students with report writing. The results indicated that
Yogesh, too, had a clear objective to achieve through the field trips he organized. “Every year I
organize a field trip to the Govadari Botanical Garden to help students understand the role of
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botanical gardens in the conservation of plants. I require students to prepare a report on how the
botanical garden can contribute to the conservation of exotic plants, “he said. Like Yogesh,
Prtitivi was strategical about organizing field trips. He said, “for me, a field trip is an opportunity
to connect theories studied in the class with the field-based practices of those theories. This is
what the curriculum requires me to do.”
Parbati's goal for her field trips did not have to do anything with science exploration or
experimentation. The purpose was solely to practice report writing. “My goal for field trips is to
teach students to learn report-writing techniques,” she said. Parbati's field trips were not about
collecting facts, building arguments, explaining observed phenomena, solving real-world
problems, or observing with a critical outlook as AL requires.
Table 8
Instructional Approaches Practiced by STEs
Name

Ali
Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Lecture

Confirmatory
lab

Demonstration

Classroom
interactions

Collaborative
learning

Use of
ICT

Field
trips

Projectbased

Inquirybased

Peer
teaching

1

1

1

1

1

1

0

0

1

0

1
1
1
1
1
1

1
1
1
1
1
1

0
1
0
0
1
1

1
0
0
1
1
1

0
0
0
0
1
1

1
1
0
0
1
0

0
0
1
1
0
1

0
0
0
0
1
1

0
0
0
0
0
0

0
0
0
0
0
1

Inquiry-Based Teaching, Peer Teaching, and Project Work. As illustrated in Table 8,
only a small number of STEs said that they practiced AL-based instructions such as inquiry,
peer-teaching, and project work. Ali Hussain and Yogesh said they practiced inquiry-based and
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peer teaching. Two STEs, Yogesh and Yagya, implemented project-based instructional practices.
Ali Hussain explained how he conducted inquiry-based chemistry instructions, “I allow students
to design experiments after explaining the phenomenon they need to test. Students design their
own experiments for the question that I pose for them.” Yogesh, the only STE who practiced
peer teaching, explained how he conducted this instructional approach, “When I implement peer
teaching, I assign interested students different topics to teach. The participating students exhibit
excellent teaching skills. On many occasions, I have felt that their teaching style was far better
than mine.”
The results regarding STEs’ use of inquiry-based teaching, peer teaching, and project
work indicated that the use of student-centered practices was unevenly distributed among the
STEs. The frequency with which they used such practices was unclear, but, more significantly,
the researcher’s analysis of the results could not conclusively determine the quality of the STEs’
implementation of AL-based instructional practices either.
Classroom Interactions. The majority of the STEs said that they allowed and even
encouraged classroom interactions. Parbati, who advocated teacher-centered science teaching,
shared an example of how she allowed students to participate in classroom discussions. “I divide
students into groups to discuss and write possible strategies for wildlife conservation in Nepal,”
she said. Similarly, Ali Hussain said:
I ask questions and create space for healthy classroom discussions. I facilitate the
discussions. I have noticed that all students actively take part in the discussions. Some
students bring issues or problems to the table, while others try to develop explanations or
alternative solutions to questions asked during the discussions. Even those whom I
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consider passive have something to offer to the group. The best part of this process is that
students actively participate and think.
The results suggest that the STEs allowed students to ask questions when they lectured. They
also let students have conversations about various scientific issues.
Use of ICT. As Table 8 depicts, four of the seven STEs mentioned that they used ICT to
teach science. The STEs indicated that using ICT to teach science was practicing AL. Analysis
of the interviews with the STEs revealed that they believed that using ICT as a tool to teach
science made their teaching simpler and quicker. They also believed that using ICT deepened
students' conceptual understanding.
Gauri explained that she frequently used ICT to teach because it allowed her to show
chemistry videos to her students. She stated that she kept students active and engaged by
showing videos during class time. The results regarding ICT indicated that its use was largely
limited to having students watching PowerPoint presentations and YouTube videos. Madav’s
explanation of how he used technology to teach physics indicated that technology was grossly
underused. He said:
My use of technology goes like this: I make sure that the fonts on the slides are big
enough for students to see. I use a mixture of colors on all slides to enhance readability
for students. To attract students' attraction, I use the animations built into PowerPoint.
Animations interest students. (Madav)
Interestingly, Ali Hussain was the only STE who directed students to websites and course-related
computer applications and simulations.
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Demonstration. Table 8 shows that four STEs use laboratory demonstrations in their
science teaching. The results indicated that the STEs believed that demonstrations were ALbased instructional approaches that had the potential to enhance students' understanding of
science concepts. Parbati stated that she demonstrated specimens, slides, and charts to her
students. The results indicated that the STEs used demonstrations in the laboratory.
Although the STEs claim that they use a variety of instructional approaches in their
teaching, the results showed that their chief instructional approach is the lecture. The STEs used
AL-based instructional approaches within their lectures or during laboratory time. AL-based
instruction was practiced infrequently, and its quality was questionable
The STEs attempted to justify why lecture was their primary instructional approach by
citing some “situated reasons” (Nolen et al., 2015). They elaborated with reference to
administrative issues, the nature of their subjects, and other challenges such as the lack of
resources and their own lack of understanding of new instructional practices in an effort to
justify having adopted the lecture as their primary instructional approach.
At the same time, the STEs were quick to state that they practiced AL-based instructional
approaches to teach their courses within their lectures. Four out of seven mentioned that they
used ICT to teach their subjects.
The results provided evidence that even though the STEs claimed that they practiced AL,
their approaches were, in fact, overwhelmingly didactic. The students listened passively, took
notes, and followed instructions religiously in the laboratory. Students often engaged in
discussion and were encouraged to collaborate, but it was unclear how effective either the
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discussions or the collaborations had been. The STEs use of instructional approaches that aligned
with AL practices was found to be infrequent and superficial.
Curricula-Suggested Instructional Approaches and Practices of the STEs
The researcher compared the instructional practices of the STEs with the expectations of
the B.Ed. curricula. Table 9 depicts the instructional techniques that the curricula suggest that
STEs practice in five of the total 18 B.Ed. in Science courses. The curricula of all five of these
courses placed lecture first in their list of suggested ways to provide instruction. It was not
possible to conclusively state that TU prioritized lecture over other instructional methods, but the
STEs’ responses definitely indicated that the lecture was their primary instructional approach.
Table 9
TU’s B.Ed. in Science Curricula-Recommended Instructional Approaches
Subject

Instructional Techniques
General

Specific

Lecture; discussion; demonstration; display of
specimens, photographs, newspaper cuttings, etc., of
the structure of animals; preparation of charts of life
cycles and systems of animals.

Project work, field
visit to museum,
specimen, and
herbarium.

Physics
Course No.
Sc. Ed. 417

Lecture, discussion, problem-solving, collaboration

Demonstration and
project work

Chemistry
Sc. Ed. 445

Lecture, discussion, demonstration, problem-solving,
collaboration, experimentation, Internet search.

Animal
Science
Sc. Ed. 449

Lecture, discussion, demonstration, problem-solving,
collaboration, experimentation

Biology
Sc. Ed. 418
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Project method with
report writing

The results confirmed that the STEs practiced most of the instructional practices
suggested by the curriculum. The frequency and quality of their practice varied among the STEs.
Table 8 shows the variation in the STEs’ use of AL-based strategies (See Appendix D for
detailed sample curriculum).
STEs’ Description of Culturally Responsive Teaching
To answer the third research question, I used a combination of inductive and deductive
coding, also called a blended approach (Graebner et al., 2012) or abduction (Bazeley, 2013). I
first coded the data inductively and found that six broad themes captured the STEs’ description
of CRT. The themes that emerged naturally from the data were that CRT was a pedagogy that (a)
acknowledged students' differences (b) valued local science, (c) used students’ prior knowledge,
(d) encouraged care and respect, (e) helped to correct discriminatory social practices, and (f)
ensured collaboration and communication among students. The six themes that emerged from the
data aligned with Gay's (2002) principles of CRT. The description of CRT provided by STEs is
depicted in Table 10.
The six themes were compared with Gay’s (2002) CRT principles. Gay’s five principles
of CRT include (a) developing a knowledge base about students’ cultural diversity, (b)
incorporating ethnic and cultural diversity content in the curriculum, (c) demonstrating cultural
caring and building a learning community, (d) communicating with ethnically diverse students,
and (e) responding to ethnic diversity in the delivery of instruction by practicing culturally
congruent lessons.
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Table 10
Description of CRT
Name

Acknowledged
students'
differences

Ali
Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

1
0
1
1
1
1
1

Used
students’
prior
knowledge

Valued
local
science

Encouraged
care and
respect

Helped correct
discriminatory
social practices

1

1

1

0

1
0
1
1
1
1

0
0
0
1
1
1

1
0
0
1
0
0

0
0
1
1
1
0

Ensured’
collaboration and
communication
among students

1
0
0
0
0
0
1

The results indicated that the STEs had a varied and contesting understanding of CRT.
The STEs’ description of CRT mostly aligned with Gay’s (2002) principles, but a couple of
descriptors provided by the STEs did not. Also, one descriptor directly opposed Gay’s
description of CRT. The themes that did not align with Gay’s principles of CRT are addressed in
the sub-section called “Contradictions” below.
The themes that emerged by inductive coding are discussed in the following sub-sections.
STEs described CRT as a pedagogy that accomplished the following
Acknowledged Students' Differences
Information gathered during interviews with the seven selected STEs, which included
hypothetical questioning, as well as information gleaned from written responses submitted by
those same STEs suggests that six out of seven STEs described CRT as a pedagogy that
acknowledges differences in students due to their backgrounds, contexts, culture, and/or
socioeconomic conditions. The STEs believe that knowing students well and recognizing their
175

differences is an integral part of practicing CRT. “A CRT-practicing teacher acknowledges the
differences students have and designs his lessons to help all the students in a given class,”
Yogesh said. Likewise, Yagya said, “CRT is a practical instructional approach that considers
students' contexts, consideration which helps students enjoy learning and succeed in science. It is
beneficial to Dalits and Janjatis.”
Of the seven STEs, only Gauri described CRT differently. She said that she believed that
societal advances had bridged the historical differences among the students across the country.
“There is no such thing as discrimination amongst the new generation; social media has changed
how society used to be in the past,” Gauri stated. Gauri mentioned that she did not have to
practice CRT as she did not think that differences of any sort existed amongst her students.
Gauri's argument is detached from the reality: students with minority backgrounds have the
lowest academic achievements. Parbati confirmed the low academic performance of students,
asserting that the pass rate of the B.Ed. in Science students hovered between 20 percent and 26
percent. The majority of the STEs acknowledged that the pass rates for Dalits and Janjatis were
very low and lower than those of their “high-caste” Brahmin and Chettri classmates.
Used Students’ Prior Knowledge
Except for Madav, who said he believed that CRT was neither necessary nor possible to
implement in his Physics lessons, the other six STEs described CRT as a pedagogy that
encouraged and enabled students to bring diverse scientific perspectives to class. While Madav
asserted that “physics did not recognize students' cultures,” others differed in their opinions:
“CRT-practicing teachers allow students to appreciate their ethnoknowledge.” Prithivi said.
Similar to Prithivi, Parbati stated, “culturally responsive teaching (CRT) is an instructional
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approach that connects students’ backgrounds, knowledge, and experiences with science content
covered in the classroom.” The results showed that the majority of the STEs valued students'
prior knowledge and experiences. All six of the STEs who did so had examples to share
regarding how they leveraged students’ prior knowledge and experiences in their classrooms.
Encouraged Care and Respect
Three STEs, Ali Hussain, Gauri, and Prithivi, described CRT as a pedagogy that
encouraged teachers to respect students for what they were. Talking about why caring for
respecting students was an act of practicing CRT, Prithivi commented, “emphasizes treating all
students with respect irrespective of their castes, socioeconomic statuses, and genders.”
Ali Hussain claimed that he respected his students “regardless of their casts and socioeconomic
backgrounds.” He reiterated that respecting students' dignity and cultural values was the basic
premise of practicing CRT.
Ensured Collaboration and Communication among Students
As shown in Table 10, two STEs, Yogesh and Ali Hussain, described CRT as a
pedagogy that encouraged teachers to involve students of all backgrounds in meaningful
interactions. According to the STEs, close interactions among students fostered an environment
of trust in which students could seek help from or provide help to one another. The STEs
mentioned how CRT allowed them to develop an inclusive and interconnected community.
“Culturally responsive teaching is a tool for teachers to use so they can serve as a bridge to
creating a conducive environment for students to collaborate and work as a cohesive team,”
Yogesh said.
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Likewise, Ali Hussain contended that the implementation of CRT positively impacted the
learning of all students by facilitating two-way communication between students and the teacher
and students and other students.
Helped Correct Discriminatory Social Practices
Yagya, Prithivi, and Parbati described CRT as a transformative pedagogy that had the
power to eradicate discriminatory social practices that exist in various forms in Nepali
communities. They said that they believed that practicing CRT would make extant
discriminatory social practices visible to learners and motivate them to challenge such practices.
The STEs described CRT as a pedagogy that had the power to accomplish the following way:
Eradicate discriminatory social practices such as untouchability which are engrained in
large parts of Nepali communities. (Yagya)
Correct traditional discriminatory practices such as caste discrimination and chaupadi.
(Parbati)
Spread the message that generations-old social discriminatory practices taint our
communities and propose solutions to get rid of such practices. (Prithivi)
Valued Local Science
Four of the seven STEs described CRT as an instructional approach which incorporated
local or community science knowledge in the science content, they covered in the courses that
they taught (see Table 10). Ali Hussain considered it was essential to bring local science into his
chemistry teaching. Discussing the critical knowledge about iron treatment that a student of
blacksmith background possessed and how the student enriched the lesson when he described
local practices, Ali Hussain said, “Who else but students who grew up seeing or practicing the
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profession of iron tool- making in the village would have such deep knowledge about the
treatment of iron?”
Similarly, Yagya stated:
The Tharu ethnic community has practiced scientific methods of storing rice safely for
centuries. They make their traditional storage vessel by mixing clay and hay. The
rice stored in the resultant cylindrical vessel is protected from weather and pests for a
long time. When I teach seed preservation, I talk about this indigenous scientific practice.
Contradictions
Several of the descriptions of CRT provided by the STEs did not align with Gay’s (2002)
CRT principles. The analysis identified three broad themes that did not align with Gay's
framework. They are presented in Table 11.
Table 11
Descriptions of CRT by STEs Not in Alignment with Gay’s (2002) CRT principles
Name

Pedagogy to perpetuate
cultures

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh
Pedagogy to Perpetuate Cultures

Pedagogy for peace and
harmony

Treating students equal

1
0
0
0
0
0
1

0
0
1
1
0
0
0

0
0
1
0
1
1
0

Three STEs, namely Yagya, Prithivi, and Madav, considered CRT as a pedagogy that
enabled teachers to foster students’ sense of pride in their cultural heritages and thereby ensure
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the transmission of culture to the next generation. These three said that practicing CRT could
help promote and preserve the cultures, values, and traditions that create their students' identities.
“CRT can transform students into agents of change who cared for, protect, preserve, and
transform their cultural heritage,” said Prithivi. Madav said, “the primary goal of implementing
CRT is to perpetuate cultures. This pedagogy helps foster commitment to age-old cultures and
values among students.”Pedagogy to Promote Peace and Harmony Citing historical
discrimination perpetrated by the Nepali state against Dalits and indigenous peoples, Ali Hussain
and Yogesh describe CRT as a pedagogy that could allay the minority population's deep-seated
anger against the state if implemented well. They mentioned that the pedagogy could help bring
students from diverse backgrounds together, ultimately ensuring peace and harmony between
and within communities. Ali Hussain had strong feelings about why CRT was desirable and what
it could achieve in diverse Nepali classrooms:
It is inappropriate not to practice CRT while preparing future science teachers. Not doing
so can be risky too…if we continue being insensitive to the need to provide uplifting
education to the poor segments of society, some sort of social revolt is inevitable.
Similarly, Yogesh described CRT as a process that “rejects the idea that some cultures are better
than others,” and added, “If teachers prefer one culture over the other, conflict is inevitable.”
Pedagogy to Treat Students Equally
Madav and Gauri described CRT as a pedagogy that treated all students as equals and
advocated for providing equal services to each student. Madav seemed to believe that putting
extra focus on students from minority backgrounds was not necessary. He asserted that it was the
socioeconomic status of students that determined their academic achievement. He mentioned that
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if all students study the same course within the same time frame with the same evaluation
criteria, equality of service is achieved, as desired, and he called this an act of practicing CRT.
Parbati echoed Madav. She said:
You choose your teaching strategies depending on the objectives for the lesson. I am not
concerned about the number of Dalit or Janajati students because I am invested in
fulfilling the objectives of the lesson. My focus is to keep students of all backgrounds
equally engaged.
As Tables 10 and 11 illustrate, the most common views among the interviewees about CRT were
(a) acknowledging students' differences, (b) using students’ prior knowledge and experience, and
(c) valuing and incorporating local sciences in the B.Ed. curriculum. Other less frequently
mentioned themes were that it is a pedagogy to (d) correct discriminative social practices, (e)
ensure collaboration and communication among students, and f) respect students. Overall, STEs’
descriptions of CRT seemed narrower than Gay's (2002) CRT principles are.
The STEs’ descriptions of CRT did not include culturally congruent instructions, one of
the central tenets of the framework. The primary emphasis of Gay’s (2002) principles, to
advance the academic standings of students from minority backgrounds by using ethnic histories,
heritages, cultures, and contributions in the instructional process, was missing from the STEs’
descriptions. Similarly, the STEs’ description of CRT did not include how and whether they
modified learning activities to accommodate students' cultural differences, another major tenet of
Gay’s (2002) CRT principles. Only two mentioned the need to demonstrate cultural caring and
build a learning community.
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These results provide insights into Nepali STEs’ shallow, discrete, and inconsistent
understanding of CRT. Gay’s (2002) CRT principles delineate the importance of using students’
cultural backgrounds to produce better educational outcomes among students of diverse cultural
backgrounds. The analysis of the interviews, lesson plans, and written accounts of the “flow of a
typical class” indicated that STEs did not understand CRT as a pedagogy that advocates for a
meaningful learning experience for students of minority backgrounds in order to narrow
achievement gaps between students of minority and majority backgrounds.
Furthermore, the data analysis revealed that STEs held several misconceptions about
CRT. Madav, Parbati, and Yagya suggested that CRT was a pedagogy that emphasized the
perpetuation of students' cultures when, in fact, Gay’s (2002) CRT framework envisions
transforming students to become agents of change agents in their communities. Her framework
rejects the idea of training students to accept the status quo uncritically. Parbati’s and Yagya’s
perception that CRT perpetuates cultures also contradicted their assertion that CRT had the
power to correct discriminatory social practices.
The second misconception that the STEs seemed to hold was that they considered CRT
was a pedagogy that treated students as equals. This concept, which was put forth by Parbati and
Madav, stands in contrast to various theories of education, notably constructivism, which
assumes that knowledge is personal and that students need personalized support to succeed in
education.
Strategies and Practices of Culturally Responsive Teaching among STEs
This section presents the study’s findings on the CRT strategies and practices that Nepali
STEs implemented. The researcher analyzed the data and categorized the STEs’ strategies and
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practices of CRT into two broad themes, namely (a) dispositional factors and (b) traditional
lectures with occasional CRT practices. These broad themes were organized by grouping ideas
repeatedly found in the data. The first broad theme captured the STEs’ dispositions and the
second theme, the STEs’ science teaching approaches. Figure 4 illustrates the practices and
strategies implemented by the teacher educators.
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Figure 4
Identification of Themes from CRT Related Data
Strategies and practices of CRT

Traditional lecture with occasional CRT
practices

Dispositions

Knowledge of
students’
differences

Facilitating
engagement
and
collaboration
between
students

Expression of
friendliness,
warmth, and care

Creating
awareness
of
discriminat
ory social
practices

Occasional
CRT
practices

Communic
ating in
students’
native
languages
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Integration of
local/commu
nity science

Use of
students
’ prior
knowle
dge and
experie
nce

Develop
ment of
classroo
m
commun
ities

Use of
ICT

CRT Dispositions
The data analyses indicated that all seven STEs were aware of the diversity in their
classrooms. They all acknowledged students’ different cultural, linguistic, geographical, and
socio-economic backgrounds. Also, they were well-informed about the achievement gaps that
exist between students in the dominant class and Dalits, Janjatis, and students from low
socioeconomic backgrounds.
The cross-case analysis indicated that five STEs said they believed that students from
minority groups could perform better academically if they received personalized support. The
remaining two, who claimed to have no bias against students regardless of their backgrounds,
were found to have deficit thinking about the academic abilities of students from minority
backgrounds.
The findings revealed that all the STEs respected their students irrespective of their castes
and socioeconomic statuses. They were friendly and helpful to all students. STEs’ respect for
diversity is further illustrated in the two dispositional themes: (a) knowledge of students and (b)
a display of friendliness, warmth, and care to all students.
Knowledge of Students. As illustrated in Table 12, all seven STEs recognized the need to
know their students well. They recognized that students of diverse cultures, genders,
socioeconomic statuses, and geographic locations need to be considered when designing their
lessons. Four STEs said that they catered to the varied needs of a diverse body of students.
Prithivi explained why students’ differences needed to be accounted for:
The children of farmers have different needs and motivations than the children of
businesspeople. A child’s learning style is dependent on his or her culture and his or her
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upbringing. Information about where students come from can be critical information to
help teachers teach in ways that ensure that all students succeed.
Ali Hussain echoed Prithivi, indicating that he also valued knowing his students well.
A teacher needs to know the following: Where is the student from? What are his
experiences? What sort of background does he belong to? What are his interests and
aspirations? A teacher needs to know the students at a deep level. Knowing students will
help a teacher recognize which of a student’s experiences could be useful for the whole
class.
A careful examination of the data suggested that four out of the seven recognized that students
from minority and low socioeconomic backgrounds had different needs than their more
privileged peers, and hence needed to be provided with extra help.
Table 12
Dispositional Aspects of CRT Practiced by the STEs
Name

Knowledge of
students

Ali
Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Recognizing individual differences and
catering to personal needs

Show of friendliness, warmth, and
care to all Students

1

1

1

1
1
1
1
1
1

0
0
0
1
1
1

1
1
1
1
1
1

Madav, Gauri, and Parbati disagreed with their colleagues, who advocated recognizing
individual differences and catering to personal needs. They argued that they needed to practice

186

equality instead of equity. The results suggested that these three STEs believed that all students
should be treated equally. They said:
There is no such thing as discrimination among the new generation; social media has
changed how society used to be in the past. (Gauri)
Whether you belong to a dominant group or are a Dalit, whether you belong to the upper
caste or whatever caste you belong to, we do not believe that one learns less, and another
learns more. When we teach, we want the best for all our students. How much knowledge
a student can acquire depends solely on his or her capacity and interest. (Madav)
You pick your teaching strategies depending on the objectives for the lesson. The number
of Dalits or Janajatis backgrounds is not a matter of concern for me because I am invested
in fulfilling the objectives of the lesson. My focus is to keep students of all backgrounds
engaged. (Parbati)
The data analysis revealed that Gauri had contradicted herself several times. During the
interview, she acknowledged that Dalit and Janjat students had been failing standardized tests at
greater rates than their “upper-caste” peers. Answering how she helped students of minority
backgrounds to grow academically, she said that she provided extra support to the academically
needy to narrow achievement gaps. Contradictorily, she advocated providing equal treatment and
services to all students while answering another question.
Expression of Friendliness, Warmth, and Care. A consistent theme emerged in the
interview data: STEs showed friendliness, warmth, and care to all students. As illustrated by
Table 12, one hundred percent of STEs were aware of the need to be friendly, warm, and caring
to all students. They reflected on how they treated their students:
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I see my students as my own children. (Yagya)
I am very friendly with my students (Prithivi)
I am very caring to my students. (Gauri)
I care respect my students regardless of their castes and socioeconomic backgrounds. (Ali
Hussain)
The responses from the STEs highlighted that some crucial elements of CRT are practiced in
Nepal’s STE programs. Data analysis indicated that one of the five principles of Gay's (2002)
CRT framework, demonstrating cultural caring and building a learning community, was
implemented by Nepali STEs in words and spirit. The results suggest that the STEs were mindful
of the need to make sure that students of all backgrounds, including those of minority groups,
feel safe, respected, and cared for in their classes.
Traditional Lectures with Occasional CRT Practices
The use of traditional lectures with occasional CRT practices was another broad theme
that emerged from data in response to questions about the strategies and practices the STEs
employed to make their science classes culturally responsive. This broad theme encompassed
seven sub-themes. Each sub-theme constituted the STEs’ instructional practices. All seven STEs
said that they lectured about the content to their students. However, they claimed that they did
not let students be passive recipients of knowledge but instead allowed students to share their
lived experiences, created an environment conducive to interactions between students and
teachers, and encouraged collaboration. The results showed that they embedded some elements
of CRT practices while they lectured.
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Table 13 illustrates that all seven STEs mentioned using a traditional lecture-centered
teaching style. They argued, however, that they practiced CRT within the lecture itself.
The lecture is my primary approach to teaching. I do not let my lessons become dull or
simply one-way communication. I allow comments and questions from students. Also,
when I lecture, I encourage my students to discuss their experiences of plant science.
(Yogesh)
I do not plan anything different for the students [from minority backgrounds)
during theory lessons. I lecture during theory lessons. (Madav)
The data analysis confirmed that the lecture was the STEs’ staple method of instruction, but that
they introduced various CRT instructional approaches to their lectures. The sub-sections below
discuss the elements of CRT practiced by the STEs. Table 13 summarizes the practices of CRT
they use. The following sub-section discusses those instructional approaches of the STEs that
align with CRT practices.
Development of Classroom Communities. Four STEs mentioned that they encouraged
students to celebrate their differences and use their strengths for the benefit of one another.
Yagya mentioned that he focused on ensuring that students of both dominant and non-dominant
groups respected and supported one another. He said he formed mixed-ability groups when
students performed laboratory practicals in the science laboratory. Yagya said:
I form groups that include students of both the dominant and the non-dominant classes.
Depending on the students' attendance on a given day, I form two to three groups are
formed. The students work together and present their findings to the rest of the class. I
make sure that everyone in the group contributes.
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Similarly, Pritivi mentioned that he praised all students' cultural heritages. He said,
I wish students of the Hindu faith health and prosperity when they celebrate Dashain and
Tihar. I have very few Muslim students, but I make sure that I extend greetings to those
students of the Muslim faith when they celebrate Eid al-Fitr. Similarly, I wish my
Christian students on Christmas. Tharu students invite me to their houses when they
celebrate Maghi. I love the dhikri that the indigenous Tharu families make during
the Maghi festival. I make sure that students of all backgrounds are valued in my class. I
have an excellent relationship with all my students.
Prithivi claimed that his praise of all cultural heritages eliminated caste, socioeconomic, and
class divisions among his students and that his students deeply respected one another. Like
Prithivi, three other STEs, namely Yagya, Parbati, and Ali Hussain, claimed that they worked
hard to bring students close together so that they were able to learn and succeed together. The
analysis of the results indicated that the STEs were aware of the need to create a classroom
community. The STEs were unanimous in their belief that respecting and caring for students of
different cultures helped all students feel valued and develop productive partnerships with all
their peers.
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Table 13
Instructional Approaches: Elements of CRT within Lectures
Name

Lecture

Integration of
local/community
science

Ali
Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

1

1

1
1
1
1
1
1

1
1
1
1
1
1

Use of
students’
prior
knowledge
and
experience

Creating
awareness of
discriminatory
social
practices

Development
of classroom
communities

1

1

1

0
0
1
1
1
1

0
0
0
1
1
0

0
0
1
1
1
0

Facilitating
engagement
and
collaboration
among
students

Use
of
ICT

Communicating
in students’
native
languages

1

1

0

0
0
0
0
1
1

1
0
0
0
0
0

0
1
0
1
1
0

Use of ICT. Two STEs, Gauri and Ali Hussain, mentioned that using ICT to teach
science was a student-centered instructional approach and, hence, culturally responsive. Gauri
explained that she answered students' questions on social media and played YouTube videos on
the content that she considered very abstract. Similarly, Ali Hussain familiarized his students
with digital resources and used ICT to teach some first-year chemistry topics. He mentioned that
he encouraged students to watch YouTube videos, visit websites, and download applications
related to his subject, chemistry. Ali Hussain ensured that his students had internet access on the
college premises.
Analysis of the interviews suggested that the integration of technology into the B.Ed. in
Science classroom was sporadic. ICT was not incorporated into the daily classroom instructional
process, and the degree to which STEs used ICT was not consistent. Moreover, those STEs who
used ICT resources remained at the center of the teaching-learning process, a fact which
restricted students' from engaging and interacting at a deep level. STEs used PowerPoint
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presentations and video streaming related to content, both activities which constitute a limited
use of the full potential of ICT. The interview data was inconclusive about how trained and
competent the STEs were in utilizing ICT-based pedagogical strategies with science content.
Use of Students’ Prior Knowledge and Experience. As Table 13 illustrates, five of seven
STEs were convinced that new learning was constructed on students' prior knowledge. They
seemed to acknowledge that the diversity within the classroom meant that students had different
prior knowledge about, and conceptual understandings of the scientific phenomenon covered in
their courses. The data analysis revealed that the STEs asked students with good information or
knowledge about a given subject to contribute to discussions. Five educators gave consistent
responses about the need to use students' prior knowledge while they taught science:
Some students have in-depth knowledge about making biopesticides. One of the students
explained how his parents prepared bio-pesticides mixing leaves of the neem tree,
malabar nuts, Acorus calamus and ashes to repel pests. (Yogesh)
I ask Newar and Tamang students to teach the topic of fermentation. Students from these
two backgrounds are experts on fermentation because they brew alcohol at their homes.
Newars use alcohol produced at home for different rituals. The students, therefore, know
a great deal about the process of fermentation. (Yagya)
Students from the plains can talk about sal trees (Shorea robusta), while students of the
higher Himalayas are knowledgeable about cold-tolerant rhododendrons species. Biology
teachers can utilize the considerable resources their students have to teach their lessons
well. (Ali Hussain)
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The analysis indicated that most STEs acknowledged that students have valuable knowledge that
has the power to enrich lessons. Also, analysis of the interviews made it clear that students were
eager to present their knowledge and experience of topics or content they were familiar with and
that they appreciated having their perspectives included in lessons that were otherwise mostly
just lectures. The excitement of students who got to present their knowledge on a topic was best
summarized by Ali Hussain:
Students who get to speak about the content feel valued and respected, and gained
confidence, and other students in class showed much interest in listening to someone like
them who seemed to be an expert on the subject under discussion.
Creating Awareness of Discriminatory Social Practices. Three STEs, namely Yagya,
Prithivi, and Ali Hussain, mentioned that their CRT instructional practice included making their
disapproval of discriminatory social practices explicit. When they lectured, these three STEs said
they expressed their disapproval of socially constructed phenomena such as caste. They said they
promoted social cohesion through the rejection of casteism. Furthermore, it was found that the
STEs cared for female students' rights, safety, and wellbeing. Prithivi mentioned that he openly
discussed the misleading and incorrect Hindu religious belief that menstruation was dirty and
impure.
Cross-case analysis suggested that Yagya, Prithivi, and Ali Hussain introduced the topic
of social discrimination to prepare their students to see, internalize, and consider solutions to
tackle the discrimination in their surroundings. “I want to prepare my students to be able to spot
discriminatory social practices and be able to reject the historical prejudices against some groups
of people,” said Ali Hussain. Ali Hussain stated that if the Nepali state continued ignoring
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historical discrimination against minority groups and did not provide uplifting education, the
inevitable social revolts by these groups would be devastating for the political establishment. He
said:
Nepali societies are riddled with discriminatory social practices. How these practices
came about and why they remain ingrained in society is something we need to talk about
with our students. We need to distance ourselves from the discriminatory practices our
forefathers practiced. We can make our students made aware of discriminatory practices
by practicing CRT. (Yagya)
Facilitating Collaboration and Cooperation among Students. Three STEs, Ali Hussain,
Yogesh, and Yagya, encouraged students to collaborate. Data analysis revealed that these three
educators placed much value on putting students of different backgrounds together in groups to
learn from each other. Yagya explained that facilitating students to collaborate is critical.
“Helping students to get to know each other, form long-lasting relationships, and assist one
another in academics,” he said, are very important CRT goals. Yagya also discussed how he
made students cooperate and work together to complete a given task:
I form groups which contain students from both dominant and non-dominant groups.
Depending on attendance, I form two or three groups. The students work together and
present their findings to the rest of the class. I make sure that everyone in the group
contributes. (Yagya)
Yogesh and Ali Hussain shared a similar view. Yogesh stated that he encouraged students to
collaborate and cooperate to improve their academic standing and create an environment where
there was no conflict among students. He said:
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We need to help build a network among all students. Networking among students helps
create a supportive learning environment for all learners. More importantly, forming such
a network minimizes the chance of student conflict and helps enhance students'
collaboration and share knowledge among all cultures. (Yogesh)
The STEs had strong feelings about the need to bring students together to exchange their
knowledge and skills. Ali Hussain mentioned that he facilitated two-way communication among
his students, allowing for deep collaboration. Moreover, they said that they create an
environment conducive to the formation of partnerships among diverse group of students.
Yogesh’s and Ali Hussain’s emphasis on collaboration and cooperation among students
represented their willingness to move away from lecture-centered instructional approaches to
CRT-based approaches. The data analysis was inconclusive about how often they encouraged
students to collaborate and how they ensured that such collaboration helped students of minority
backgrounds in their academics or relationships.
Integration of Local/Community Science. All seven STEs claimed that they occasionally
integrated local or community science knowledge in their lessons. The data analysis indicated
that STEs acknowledged the importance of making science content relevant to students by
integrating local science knowledge and scientific practices. In answer to one of the questions,
Parbati mentioned that she included local knowledge in her teaching when she felt it would
facilitate a deep understanding of the subject. She said that she discussed the indigenous
knowledge and practice of conserving flora and fauna in Nepal’s villages when she taught the
importance of conservation areas. She commented that the inclusion of local knowledge led to
“heightened interest” in the subject.
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The other STEs seemed to espouse a similar view. Yogesh discussed how he incorporated
indigenous knowledge of the treatment of different diseases in his lessons:
Indigenous communities in many places in Nepal have used different plants to cure
several diseases and for primary health care for a long time. Connecting such valuable
knowledge with the curriculum objective related to medicinal plants helps preserve
traditional knowledge and preserve indigenous cultures.
Similarly, Yagya described the importance of connecting machines such as water mills with science
teaching:
Watermills in our villages are the products of local knowledge, and they are made using
local resources and skills. I try to connect such local products and traditional science
practices with principles and theories that needed be covered as part of the course.
Prithivi explained that he included local knowledge incorporated in folklore in his teaching of
evolution. “Folk stories are a great way to acknowledge students’ cultural heritages and make
them comfortable in the classroom,” he said.
The STEs agreed that including local knowledge and practices in dialogue while lecturing
could be regarded as delivering culturally relevant lessons. However, the data analysis suggested
that there were individual differences in the extent that local knowledge was incorporated into
their lessons. Madav, for example, mentioned that he talked about the Bhaktapur pottery maker’s
rotating wheel to connect the spinning of electrons when he asked whether or not he utilized
local knowledge to teach his physics curriculum. Madav’s example, however, showed only a
weak connection between scientific and local knowledge.
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Communicating in Students’ Native Languages. Four of the seven STEs seemed to
recognize that native-language instruction could help students feel at ease in their classrooms
(see Table 4). The STEs mentioned that students, especially those of minority backgrounds, felt
valued and looked happier when they spoke in their native languages. Data analysis revealed that
the STEs used multi-language instruction. They mainly explained the content in Nepali but
provided notes in English. Interestingly, they occasionally used students’ native languages to
explain e concepts. Prithivi stated that to show respect to the linguistic diversity in his class, he
included words, sentences, and phrases of the languages of his minority students when he
lectured. Similarly, Madav said that he explained some concepts of physics in Newari if he found
that Newari students needed extra support. Parbati said she allowed her students to express
themselves in their native languages when they presented their work. She said, “I encouraged
students to speak in their own languages if they needed to or were more comfortable doing so
while presenting their work.”
Unlike his colleagues, Yogesh believed that the use of multiple languages was not
practical. He stated that students from minority backgrounds needed to excel in the dominant
languages to succeed in the program and also to be accepted in class. He said:
I urge these students not to use the Maithili language in class because they study in either
Nepali or English. I ask them to speak only Nepali while interacting with friends to be
more accepted and also be able to secure better grades in the exams.
Data analysis revealed that many STEs valued bringing the languages of minorities into their
speech. However, the extent and frequency of this practice did not seem consistent among the
STEs. Moreover, the data analysis could not conclusively indicate if the STEs were mindful to
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include the native languages of students of all backgrounds or if they just used the languages of
just a few groups of students whose languages they were more familiar with.
In the first section of this chapter, the STEs’ AL practices confirmed that all delivered
lectures. Data relating to the CRT practices of the STEs also revealed that the STEs relied
heavily on the lecture to teach. Analysis of the curricula, learning materials, and evaluation
questions also suggested that CRT was not a pervasive practice among the STEs.
Figure 5
Sample Question Paper

Note: A sample of TU’s examination questions.
Figure 5 is a section of an exam- a Zoology test paper. The content of the question
indicates that CRT was not a priority at the time this exam was administered to students in
Nepal’s B.Ed. program. A content analysis of the question suggests that the examiners were not
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very concerned about learning about students' lived experiences with poultry, pest control, or
insect control.
Gay’s (2002) CRT principles envision the implementation of culturally responsive
education to enhance the academic success of all learners, including those who do not perform
well due to their cultural or socioeconomic backgrounds. The responses of STEs amply indicated
that their lectures and the absence of culturally responsive teaching-learning and evaluative
materials had not been helpful to students of minority backgrounds.
The students from non-dominant background are still the lowest performers in my
subject. (Yagya)
Brahmin students are the highest achievers, and students of minority backgrounds,
especially Dalits, are the lowest achievers. Janajati students do not have encouraging
achievement either. (Prithivi)
The results suggested that STEs in Nepal’s B.Ed. programs are lecture-focused. The STEs had
practiced a few elements of CRT, but the quality of their use varied widely among the STEs.
Moreover, the evaluation questions, learning materials, curricula, and textbooks were far from
being culturally responsive.
Barriers to Implementing AL and CRT
This sub-section presents a cross-case analysis of the challenges for, and barriers
perceived by the STEs. It is further divided into two sections, the first of which describes the
challenges of implementing AL and the second the challenges of implementing CRT.
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Barriers to Implementing AL
Thematic analysis of the interviews highlighted multiple factors that constrained STEs’
efforts to implement AL. The challenges faced by the STEs can be categorized as (a) unfriendly
work environments, (b) TU’s faulty education policies, (c) lenient student enrollment criteria,
and (d) STEs’ out-of-dates knowledge and skill sets. The participants suggested that their
instructional approaches had remained mainly lecture-oriented since they had begun teaching
because they had to deal with unenthusiastic and slow-moving academic leadership in their
respective institutions. The STEs explained that the leadership did very little to provide them
with PD or other opportunities for professional upward mobility. Interestingly, some STEs
introspected and acknowledged that they were also responsible for having adopted the widely
prevalent lecture-only instructional approach.
In the following sub-section, the researcher will discuss the challenges STEs face in
practicing AL.
Unfriendly Work Environment. Table 14 summarizes the reasons that the STEs believed
that the work environment at their respective colleges was unfriendly. Three STEs stated that
they did not have the resources to allow students to do laboratory practicals. Madav suspected
that part of the reason why he did not get his laboratory equipment on time was due to the
administration’s corrupt intentions. He said:
I provided them [the administrators] a list of the materials I needed. The admin opened
tenders for vendors. The vendors supplied the materials only after a year. Many of the
materials I received were faulty, and, on top of that, they gave us less than what we
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requested and paid for. I do not understand the nexus between the admin people and the
vendor.
Three STEs cited very low salaries and the associated low motivation as challenges of
implementing AL (see Table 14). The STEs states that their salaries were inadequate to feed their
families. Their salaries were not just too low; these three STEs had not been paid for a year and a
half. Their interview responses suggested lack of motivation to practice AL partly stemmed from
the fact that they felt that they were not appreciated for the services they rendered. Parbati, who
advocated for teacher-centered education, questioned, “Why would I change the way I am
comfortable with when I get NPR 304 per [45 minute] class to teach in whatever way I am
comfortable with. The money would not be different if I taught differently.”
Madav posed a similar question, “When I do not receive my salary for a year and a half,
how do I keep myself motivated to teach?” The STEs sounded demotivated and angered by what
they perceived as their unfair treatment. It was very likely that their negative perceptions of their
institutions were responsible for their reluctance to practice AL and/or other student-centered
instructional approaches.
Two STEs, Yogesh and Yagya, explained that the working environment at their
respective colleges was unfriendly because they had no teacher evaluation system. The
administration did not evaluate teachers appropriately or justly. The STEs’ responses indicated
that if teachers' effectiveness and accomplishments were not evaluated fairly and incentives were
not justly tied to teachers' hard work and effectiveness, STEs were unlikely to adopt AL.
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Table 14
Unfriendly Work Environment
Names

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Non-supportive
academic leadership

1
1
1
0
1
1
1

Lack of
resources

1
0
1
0
0
0
1

Low/Late
pay

1
0
1
1
0
0
0

Absence of a teacher
evaluation system

0
0
1
0
0
0
1

Six out of the seven STEs mentioned that they had to contend with unsupportive
academic leaders who were not in the slightest concerned about improving the quality of
teaching and learning (see Table 14). The voices of the six STEs were aptly summarized by
Madav. He said, “the college administration cares little about making teaching and learning
effective for students. It is also not supportive of STEs' needs.” Likewise, Yogesh said, “The
college administration is averse to teachers implementing AL.” Prithivi had similar complaint.
He said, “I needed to engage students in a practical on tissue culture propagation. My request
was denied. I do not have the resources to practice AL because I am not supported in meeting my
needs.”
Analysis of the interviews with the STEs indicated that they faced a significant challenge
just to remain motivated to continue doing what they were comfortable with, lecturing, let alone
come out of their comfort zone to practice AL. Most teachers felt that they were not valued,
supported, or evaluated fairly for their service, which spanned an average of a decade for the
seven STEs.
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TU’s Faulty Education Policies. The second challenge faced by the STEs that emerged
naturally from the codes was TU’s faulty education policies. STEs seemed agitated by and
frustrated with TU's policy forbidding teaching faculty to evaluate their own students. TU
assigned unknown stranger to evaluate test papers. The teaching faculty did not have any role in
designing or providing feedback on yearly evaluations nor did they get to see how students
responded to the questions asked on the high-stake TU-designed exams.
Evidence suggested that the STEs found it challenging to practice AL because a huge
amount of content knowledge was crammed into the curricula. The rush to cover the topics
spelled out in the curriculum forced STEs to lecture, provide notes, and involve students in only
a tiny number of confirmatory practicals with a designated time span.
Table 15 illustrates that most STEs felt that the curricular expectations and the questions
asked during the standardized exams forced them to practice the traditional dispenser mode of
instruction. The STEs claimed that TU's mandated curricula and exam policies would not even
allow them to practice AL even if they had wanted to.
Table 15
TU’s Faulty Education Policies
Name

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Exam-Focused polices

1
0
0
0
1
1
1

Forced curriculum

1
0
1
0
1
1
1

Prithivi vented his frustration with TU’s exam policy and how the policy had hindered his
intentions to practice instructional approaches other than lectures:
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Students memorize and take the three-hour-long TU-administered high-stakes exam. The
evaluator of the students' performance is not the teacher who taught them but outsider
stranger. This practice destroys the fundamental reason I need to practice AL because it is
students’ memory that is tested, not their scientific knowledge or skills.
The STEs stated that the three-hour high-stake tests conducted by TU at the end of each
academic year made it challenging to implement AL. They seemed to care more about preparing
their students to answer the questions asked on exams than improving students’ conceptual
understanding of science using a variety of science teaching methods.
The STEs said that TU’s enforcement of its policy of using English as the medium of
instruction and evaluation for the B.Ed. in Science program had been disadvantageous to many
students. The curricula forced students who had no or minimal English skills to study
mathematics, physics, chemistry, and biology all in English. Also, they were expected to write
their exams, homework, and field reports in English. The curricular expectations had a
debilitating impact on the students’ ability to express themselves. The English-only TU policy
for the B.Ed. in Science program forced students to work around their lack of proficiency in
English by memorizing all the information and facts they needed to pass the TU-administered
exams.
Analysis of the results indicated that the STEs often rushed to finish the curriculamandated content. The evidence suggested that the STEs found the curricula that they teach too
demanding to finish in the designated time, a fact which deterred them from practicing
innovative instructional approaches.
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Lenient Student Enrollment Criteria. As illustrated in Table 16, two STEs described
students' lack of motivation to learn as being a third challenge to practicing AL. Yagya
explained:
Students who are enrolled in the B.Ed. in Science program rarely have a strong desire to
remain in the program. They remain in the program only if they cannot find a job. We do
not get students who are focused solely on becoming teachers after completing the
program. Most of my students are preparing for the exams conducted by the Public
Service Commission and are enrolled in the B.Ed. in Science program simultaneously.
Further, the STEs argued that students valued certificates of completion more than acquiring
skills and knowledge. Since a certificate was a springboard for students to get jobs, students’ low
motivation to learn may have made it necessary for teachers to provide students with notes that
helped them to answer commonly repeated examination questions. Yagya explained,
“implementing AL is challenging because students are not interested in trying out things for
themselves or learning from experience. They always ask for notes.”
The results revealed that STEs did not want their colleges to accept all applicants for
admission. They had to deal with students who fell on a wide spectrum of ability, from those
with insufficient knowledge and skills to meet the expectations of the program to expert students.
The students at the extreme ends of the spectrum in terms of knowledge and skills possibly posed
severe challenges to STEs due to their own lack of knowledge about differentiated teaching
techniques.
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Table 16
Lenient Student Enrollment Criteria
Students have low motivation

Ali Hussain

-

Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

1
1
-

Students lack foundational
knowledge

1
1
1
-

Table 16 shows that the three STEs considered that their students’ lack of competence in
knowledge and skills mandated for achievement in earlier grades posed a challenge to their
practicing AL. Ali Hussain explained:
Due to the heavy course load that I am expected to complete in a year with students who
lack a basic foundational knowledge of chemistry, it is next to impossible for me to plan
activities that would engage students in doing science. I find it easy to lecture than
engage students in activities that require a lot of my time and energy.
Yagya voiced a similar concern:
We recruit students who do not have the essential science competencies required for the
courses. Students who come from public schools lack experience in laboratory work.
They have no experience working in a laboratory or with laboratory materials. I am in a
constant dilemma about whether I should continue teaching my B. Ed. content or
introduce foundational content that they are required to learn in earlier grades.
Relationships between STEs. Two of seven STEs, Ali Hussain and Yagya, stated that the
lack of cooperation among colleagues was one reason behind the minimal or non-existent
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implementation of AL in their respective B.Ed. programs. Yagya summarized the kind of
relationship that exists among STEs. “Not only that, but we do also not support one another to
implement AL and other scientifically credited instructional approaches; we are always busy
putting one another down. There is a messy relationship among STEs,” he said.
STEs’ out-of-date knowledge and skill sets. Five of the seven STEs (see Table 17)
acknowledged that their knowledge was not current and that they did not possess enough skills
or knowledge or have the disposition required to be role models for future teachers. STEs stated
that their lack of up-to-date knowledge about science teacher preparation and unwillingness to
upgrade their knowledge were challenges.
Table 17
STEs’ Out-of-date Knowledge and Skill Sets
Names

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Out-of-date knowledge and skill sets

1
1
1
1
0
1
0

The educational backgrounds of the STEs explained their limited pedagogical
competence. Six out of the seven STE's came from pure science backgrounds. These six said that
they were very confident about the content they taught but that they had not been trained in the
pedagogical aspects of teaching science. Yagya claimed that he was “chronically short of
knowledge about and skills related to appropriate pedagogical approaches to teaching sciences.”
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Barriers to Implementing CRT
Analysis of the interviews highlighted the multiple constraints that the STEs faced in
their effort to implement CRT. Six themes—prevailing biases, the English language trap, the
lack of fair teacher evaluation, the student evaluation system, the curricula, and lack of
understanding of CRT—captured the challenges the STEs face.
Table 18
Challenges to Practice CRT as Described by the STEs
Teacher
Educator

Prevailing
biases

English
language trap

Ali
Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

1

0

0
0
0
1
1
0

0
0
0
0
1
0

Lack of fair
teacher
evaluation

Student
evaluation
system

Curricula

Lack of
understanding

0

1

1

0
0
0
0
0
1

0
0
1
0
1
1

0
1
1
1
1
0

0
0
1
0
1
1

0

Prevailing Biases. Three of the seven STEs stated that bias against the minority student
population hindered their efforts to practice CRT. They said that this bias had prevented college
administrators from preparing them to use instructional practices suitable for low-performing
students. Yagya claimed:
The college administration is biased against students from non-mainstream backgrounds.
Even if students of non-mainstream backgrounds reach out to the college administration
to express their grievances or demands, their issues are unlikely to be addressed. The
same is not true for high-caste students.
208

Yagya mentioned that college administrators had low academic expectations of students from
minority backgrounds. Prithivi and Ali Hussain shared Yagya's sentiments. They mentioned that
college administrators did not show a sense of urgency in helping them change their dominant
instructional approach, the traditional lecture, to CRT even though CRT could have helped
students from minority backgrounds to succeed. Ali Hussain pointed out that he worked with
colleagues who did not believe that all students could pass the B.Ed. exams.
Although data analysis revealed that most STEs acknowledged or recognized differences
among students and the associated need to practice CRT, cultural bias existed within the system.
Three STEs indicated that they thought that such bias was why college administrators had not
initiated teaching-learning reforms even though a high percentage of students from minority
backgrounds had failed every year for a long time.
English Language Trap. Yagya said that TU’s insistence that English be the medium of
instruction and evaluation constricted his efforts to practice CRT. He contended that because
students had very limited skill in English, they were forced to memorize answers to those
questions most likely to appear in order to pass the standardized tests. Students asked for notes in
an abridged version of English to memorize and write in order to pass the exam. Yagya said that
he believed that the basic premise of CRT and the TU policy of mandatory English-medium
instruction for students who had very limited competence in English contradicted one another.
Yagya stated:
Students who speak in their native languages in villages arrive on campus, where the
Nepali language is the primary means of communication. Moreover, they must use
English in the classroom. This fact creates a huge achievement gap between students
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from rural areas and students from urban areas. Many students say that if they were
allowed to take their exams in Nepali, they would not fail repeatedly.
Data analysis indicated that Yagya routinely provided notes in English to his students. Because
of students' limited skills in English, rote memorization seemed to be the focus of learning.
Students could not express themselves well in English, nor could they be analytic or creative in
answering questions. The basic tenet of CRT—preparing students for academic success and
helping them to grow intellectually—seemed to have been defeated by TU’s English policy.
Lack of Fair Teacher Evaluation. Yogesh identified the lack of a fair teacher evaluation
as a challenge to practicing CRT. The data indicated that Yogesh wanted to be incentivized for
practicing innovative instructional approaches and found the lack of incentives “demotivating”.
He implied the lack undermined his desire to make teaching-learning culturally responsive. The
lack of evaluation had made “all teachers look the same,” said Yogesh. “No one is concerned
about the quality of teaching. Those that the campus chief likes are showered with opportunities
irrespective of their classroom performance,” he said. Yogesh reiterated the same challenges he
had identified for AL for CRT. He mentioned that the absence of rewards and punishments had
undermined the motivation of those who aspired to practice CRT.
Student Evaluation system. Three STEs, namely Yogesh, Yagya, and Parbati, considered
TU's student evaluation system a challenge to practicing CRT. The interview data indicated that
TU conducted standardized examinations at the end of each academic session. TU's evaluation
questions did not consider contextual factors and tested mostly memory. Furthermore, students’
performances were not evaluated by the teachers who taught them but by a stranger.
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Yogesh believed that the student evaluation system compelled him to lecture and provide
detailed answers to those questions that appeared frequently on the exams. Parbati shared this
viewpoint. “I do not get to design student evaluations for my subject. The external evaluation
system compels me to lecture,” she said. Yagya stated that he encouraged his students to
memorize scientific facts to pass his course.
Curricula. Five of the seven science STEs considered the TU-designed and -enforced
curricula as one of the challenges to practicing CRT. They claimed that the curricula failed to
provide cultural and contextual connections to the content. Yagya mentioned that the TU
curricula did not “emphasize indigenous knowledge” but that it was influenced by the Indian
curriculum and was therefore divorced from the varied contexts of Nepali students.
Similarly, Madav said that the B.Ed. curriculum inclined more towards the Western style
of education that had very little relevance to Nepali students. He suggested Nepal's unique
culture needed to be preserved and protected by introducing a new course to familiarize students
with the cultural aspects of Nepal. Interestingly, Madav suggested he would teach physics as a
culture-free entity but strongly advocated for introducing other courses such as “civic sciences”
that addressed students' diversity. No other STE agreed with Madav’s assertion that science
content needed to be taught as a culture-free entity.
Table 18 shows that the majority of the STEs believed that the B.Ed. curricula were, in
large part, hindering their effort to practice CRT. Prithivi explained:
We need a curriculum that helps foster the indigenous knowledge of our students. The
curriculum needs to account for our students' geographical, economic, and cultural
diversity. When students finish a particular education program, they should be able to
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identify local resources and use their knowledge to utilize these resources for the work
they chose to do.
Data analysis also suggested that too much content knowledge was crammed into the curricula,
thereby forcing STEs to lecture, provide notes, and involve students in a few confirmatory
practicals to cover the curriculum in the designated time. The focus of teaching was to help
students pass the B.Ed. exams not to help students grow as experts in their area of specialization.
Lack of Understanding of CRT. Four of the seven STEs conceded that they did not fully
understand CRT. The considered their lack of theoretical and practical knowledge of CRT a
significant challenge to practicing this instructional approach. Yagya explained:
My colleagues and I do not have sufficient knowledge about how to connect the science
content with local realities. We cannot emphasize the scientific and cultural legacies of
both the dominant and the non-dominant classes because we are not fully informed about
them.
Like Yagya, Ali Hussain and Pragati acknowledged that they did not fully understand the CRT
or the benefits of implementing it. Parbati said she was “not current in student-friendly
instructional approaches.”
The testimonies of the STEs that they lacked the skill to practice CRT because they do
not understand the practical and theoretical aspects of it could signify that CRT was not
deliberately practiced by the STEs but simply a practice which happened along the way. Also,
data analysis revealed that the STEs practiced the elements of CRT only within their lectures, a
fact which further confirmed that they were not able to implement CRT competently. The extent
and quality of implementation of CRT seemed to vary widely among the STEs.
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Support Wanted by STEs to Practice AL and CRT
In this sub-section, the researcher presents an analysis of the STEs’ felt needs and support
that could help them become more effective and useful teachers of science for their students. The
STEs were unanimous in their belief that they needed to be more current in their profession.
They expressed a need to forgo lecture as their major instructional approach and implement
other, more effective science pedagogies. At the same time, they reiterated that they needed to be
supported, valued, and provided opportunities for professional growth. STEs’ desire for support
emerged in two themes (a) fairness in treatment and (b) creation of an enabling environment.
Fairness in Treatment
As Table 19 illustrates, Ali Hussain, Madav, and Parbati, mentioned that their
contributions in terms of teaching and other services were not compensated with just monetary
incentives. All three stated that unless they were able to earn a decent living for themselves and
their families, it was unlikely that they would develop an eagerness to teach themselves or look
for capacity-building opportunities to better their instructional practices.
Table 19
Fairness in Treatment
Names

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Fair monetary incentive

Fair teacher evaluation

1
0
1
1
0
0
0

0
0
0
0
0
1
1

Two other STEs, Yogesh and Yagya, wished to practice AL but the lack of recognition
and rewards for their hard work and dedication discouraged them. The STEs did not see
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incentives for hard work as a fair system of teacher evaluations and logical consequences for
those evaluations did not exist.
The results indicated that the persistent poor teaching of some STEs was likely to change
if STEs were made feel valued. Madav stated that he had not been paid for a year and a half and
Parbati’s remark that her salary was “embarrassingly low” suggested that they felt perpetually
detached their work that STEs. The results further suggested that STEs felt that their personal
contributions surpassed the value of the incentives they received. Such highly ingrained anger
and frustration were likely inhibiting STEs from taking initiatives to adopt new practices.
Creation of an Enabling Environment
Table 20 shows that the majority of the STEs had asked for opportunities for PD.
Analysis of the STEs’’ interviews suggested that they wished to be current with new
instructional approaches in the field of science teaching. They said that if they had periodic PD
opportunities that helped them understand recent developments and improvements in teacher
training, they would be better educators. The analysis indicated that reskilling STEs to improve
their instruction was not a priority of either the colleges at which they taught or TU.
Table 20
Creation of Enabling Environment
Names

Ali Hussain
Gauri
Madav
Parbati
Prithivi
Yagya
Yogesh

Opportunities for
training/PD

1
1
1
1
1
1
1

Autonomy for curriculum
design and evaluation

1
1
1
1
1
1
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Access to adequate teaching
resources

1
1
1
1
1
1

Parbati complained that she had not had any PD opportunities in the last six years of her
service. She mentioned that with the increased use of technology in education, she needed PD
opportunities to bolster her ICT skills.
In addition to wanting more opportunities for PDs, STEs said that they wanted more
teacher autonomy. Six of the seven STEs said that they needed autonomy to design, implement,
and conduct student evaluations. The results indicated that if STEs were entrusted with the
responsibility to design and implement curricula, they would practice AL. Parbati put it
succinctly, “ concern for having to finish the TU-mandated curriculum does not leave much
room for experimenting with other instructional methods.”
Yagya echoed Parbati:
The way the curriculum is structured, and evaluations are conducted and teachers’ limited
number of contact hours with students means that AL cannot be the primary instructional
strategy.
The STEs wanted the TU administration to support them in designing, implementing, and
amending the curricula. They also wanted to have the opportunity to evaluate the students they
taught. The STEs felt that TU could be the gatekeeper of the quality of future teachers' training at
other educational institutions.
The STEs wanted to have easy access to teaching-learning resources in order to be able to
practice AL. Evidence suggested that the college administration did not support STEs in meeting
their justified needs. As Table 19 illustrates, six of seven STEs expressed that they lacked
sufficient teaching resources. Yagya stated:
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The college administration is overly process-oriented and unwilling to support teachers...
Even if I needed to take students on a field trip, the college administration would not
provide me with the necessary resources.
Prithivi said:
If I ask the college admin to order laboratory items at the beginning of the academic year,
they are unlikely to reach me when I need them. The course I teach requires that students
learn about tissue culture propagation. I cannot have even just one or two practicals on
tissue culture for students because I do not have the resources to buy what I need.
STEs commented that the lack of laboratory resources had hindered the quality of laboratory
experiences for students. It is likely that the STEs stepped back from practicing AL for many
reasons, including not being supported with the necessary science teaching resources.
Summary of the Cross-Case Analysis
Overall, the results of the cross-case analysis indicated that Nepali STEs' knowledge of
AL and CRT is rudimentary. The surprising aspect of STEs' description of AL included the fact
that they saw it as a way to keep students physically and mentally active but that there was no
trace of their having clear objectives or processes for achieving higher cognitive skills. The
results indicated that teachers mainly practiced teacher-centered instructional approaches.
Interestingly, concerning CRT, most STEs said that they cared for and respected their
students regardless of their backgrounds. The STEs seemed to have recognized that there were
learning achievement gaps between the dominant and non-dominant students. The STEs
acknowledged that no serious effort was underway to make teaching-learning culturally suitable
for most of the students.
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The results suggested that those study participants who practiced many AL-based
instructional practices also practiced many CRT strategies. Conversely, those who practiced few
AL-based instructional approaches also practiced few CRT-based instructional practices. Ali
Hussain and Yagya practiced the greatest number of both AL and CRT instructional practices,
while Gauri and Madav practice the fewest of each.
The majority of the STEs seemed to believe that the TU-mandated curricula and
evaluation mechanism constrained their effort to practice a student-centered approach to teaching
science. A minority of STEs felt strongly about the low pay and lack of upward career mobility,
while the majority argued that they practiced traditional-based teaching for a variety of reasons,
including low motivation, lack of knowledge about new and effective instructional strategies,
and lack of encouragement.
In response to a question about what it would take to change their teaching style from
lecture-based to more student-centered approaches, they wished to update their knowledge and
skills through relevant PD opportunities. A common view amongst the STEs was that their
college leaders did not support them.
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CHAPTER SIX
DISCUSSION AND RECOMMENDATIONS

This exploratory multiple-case study investigated the knowledge and instructional
practices associated with two pedagogical approaches, Active Learning (AL) and Culturally
Responsive Teaching (CRT), of seven science teacher educators (STEs), teaching in three
different education colleges in Nepal. The focus of this study was to make sense of how the
STEs understand the two pedagogies. It also attempted to understand the instructional
approaches of the STEs as they prepared their students, Nepal’s future science teachers, to teach
sciences at the secondary level.
To understand STEs' knowledge and practices of AL and CRT, five research questions
were answered through multiple sources of data: interviews on Zoom, artifacts, and STEs’
written descriptions of their typical classroom deliveries. The STEs all worked as science
instructors for B.Ed. programs affiliated with Nepal's Tribhuvan University (TU). The STEs
shared their written responses and artifacts via email. Analysis of the qualitative data provided
insight into the knowledge and practice of AL and CRT-based instruction in Nepal's B.Ed.
programs. The study was designed to answer the following research questions:
1. How do Nepali STEs describe their knowledge of AL science pedagogy?
2. What are the strategies and practices of AL pedagogy that STEs employ while preparing
secondary science teachers?
3. How do the STEs describe their knowledge of CRT?
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4. What are the strategies and practices that STEs employ to make their science class
culturally responsive while preparing secondary science teachers?
5. What support and/or barriers do STEs encounter when practicing culturally responsive
and active learning?
Discussion of Findings across Cases
In the following sections, the researcher summarizes the cross-case findings of STEs’
understanding, practice, and challenges to practicing AL and CRT. The findings are situated
within the literature review conducted for the study.
Knowledge of AL and CRT
Overall, the data analysis indicated that the seven selected STEs had a limited
understanding of AL and CRT. The majority of the STEs described AL as a pedagogical
approach that placed students at the center of the learning process. A few described AL as an
instructional approach in which students were mentally and physically active. The STEs did not
connect the activeness of students or the student-centered teaching approach with sense-making
or conceptual understanding of the science concepts they covered in their courses. The STEs
further described the pedagogy as one in which the teacher allowed free-flowing discussions and
interactions that encouraged students to collaborate. The interactions that the STEs encouraged,
however, seemed in essence to be filler activities without well-defined and expected outcomes.
Because their understanding of the two pedagogies was superficial, the STEs did not involve
students adequately in scientific processes in an effort to help them understand that science is a
process of discovery. The findings aligned with assertions that STEs’ knowledge and
understanding of science pedagogies do not corroborate with current and innovative instructional
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models (Anderson 2007; Andrews et al., 2011; Crawford, 2000; Mizokami, 2018; Wallace and
Kang, 2004)
The results indicated that STEs’ understanding of AL was superficial or incomplete and
filled with misconceptions. In fact, one of the STEs’ even described AL as a pedagogical
approach in which teachers needed to be at the center of the teaching process to appropriately
and adequately guide students to learn science concepts. That STE believed that students had no
knowledge or experience with the science content that she taught. The STEs’ understanding
gainsaid important attributes of AL, such as allowing students to gain authentic learning
experiences anchored in their prior knowledge and experience (Maudsley, 1999; Savery, 2006).
Likewise, the STEs’ description of AL was in opposition to descriptions that called for students'
learning, not teaching, to be the priority of teachers (Dori and Belcher, 2005; Cattaneo, 2017;
Freeman, 2014; Prince, 2004). To summarize, STEs possessed limited knowledge about AL, and
this fact was likely to be one reason they adopted the lecture as their staple instructional
approach.
The STEs’ understanding of CRT was as rudimentary as their interpretation of AL. The
majority of STEs described CRT as a pedagogy that allowed teachers to recognize their students’
different cultural identities and acknowledge that learning structures might differ across cultures.
Furthermore, STEs described CRT as an instructional approach that encouraged educators to
consider and utilize students’ prior knowledge in classroom teaching of sciences. Three STEs
described CRT as a pedagogical tool that inspired educators to discuss discriminatory social
practices with students and prepare students to challenge such practices. Four STEs explained
that CRT was a pedagogy that emphasized incorporating local science practices and knowledge
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in their course content. More significantly, the four STEs described CRT as a pedagogy that
inspired teachers to show respect and care to their students irrespective of their caste and
socioeconomic status.
Interestingly, the STEs’ description of CRT transcended the realm defined by Gay's
(2002) CRT principles, one of this study's theoretical lenses. Research on CRT includes three
areas: cultural competence and understanding, critical consciousness, and academic success
(Ladson-Billing, 1995). Gay’s (2002) principles of CRT include five major requirements for
educators: (a) having a culturally diverse knowledge base, (b) designing a culturally relevant
curriculum, (c) demonstrating cultural caring while building learning communities, (d)
developing cross-cultural communication skills, and (e) being able to develop culturally
congruent lessons. Three STEs described CRT as a pedagogy that familiarized students with
their own cultures and fostered a sense of pride in their cultural identities. Three STEs described
it as a pedagogy that helped perpetuate students’ cultures from one generation to the next. Two
STEs described it as a pedagogy that helped maintain peace and harmony in any given society.
These two descriptions did not align with Gay’s (2002) principles of CRT. Since the participants
in the study were from Nepal, a very different context than where CRT was conceptualized,
researched, and published, it is perhaps not surprising that STEs added an extra descriptor.
Hyland (2009) posits that CRT is mainly relational and contends that relational aspect of
CRT was a big challenge to teachers in the US. Like Hyland (2009), Nepali STEs described CRT
as an instructional pedagogical strategy whose primary purpose was to address the needs of
students of all backgrounds by establishing a relationship of care and respect. Contrary to
Hyland's (2009) assertions that educators find it challenging to establish a good working
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relationship with learners and their families, the STEs said that they had no problem developing
a very close relationship with students.
The STEs' description of CRT as a pedagogical tool to challenge discriminatory social
practices targeting Dalit and female members of the community aligned with Ladson-Billings'
(1995a) assertion that CRT-adopting teachers see knowledge as a dynamic entity that has the
power to challenge and dismantle the structure of social inequities. Likewise, the STEs’
description matched with Lee and Luykx’s (2007) assertion that CRT had the power to benefit
students of minority backgrounds if teachers believed strongly that all students could succeed in
their studies irrespective of their backgrounds or socioeconomic conditions. The majority of
STEs' beliefs about the power of CRT to change society did not align with their practice,
however.
The STEs’ descriptions of CRT fell short of how the pedagogy could enhance students'
science learning and achievements by using their cultural referents (Ladson-Billings, 1994).
Only two STEs, Prithivi and Yagya, actually used students’ cultural referents in their lessons.
Prithivi used folklore to teach evolution and Yagya discussed local science practices used to
preserve and protect the seeds. Overall, the STEs’ description of CRT indicated that they
understood CRT simplistically, seeing it simply as an approach which respected students and
their cultures. This finding is in line with the findings of Lew and Nelson (2016). They
contended that educators understand CRT solely as the celebration of various cultures and fail to
see it as a tool to design culturally congruent lessons and adopt high expectations for students of
all backgrounds, particularly of minority backgrounds.
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STEs’ Practices of AL and CRT and Perceived Challenges for Effective Practice
All the STEs who participated in this study used lectures as their main pedagogical
strategy. The STEs provided opportunities for a few student-driven science investigations, but
students' laboratory experiences were largely limited to performing verification experiments. The
STEs acknowledged that the laboratory experiences they provided to students lacked clear
learning objectives and outcomes. The AL instructional approach requires that STEs treat
science as a process and that students learn science as a process too. The lectures and
confirmatory laboratory practicals that STEs organized for their students indicated that STEs
propagated scientific facts and figures through lectures.
STEs’ reasons for overdependence on lectures to teach were explored by Marbach-Ad et
al. (2012), who state that teacher-educators often do not feel prepared to use innovative
instructional approaches. The majority of the STEs confessed that they had very little knowledge
of either AL or CRT. Because they lacked opportunities for PD, most STEs' primary source of
pedagogical knowledge source was styles emulated from their favorite teachers. Kennedy’s
(2008) assertion about the ‘apprentice of observation’ was evident in this study. As Marbach-Ad
et al. pointed out in another context, Nepali STEs had very low self-confidence about how to use
the ideal forms of AL and CRT in their lessons.
Within their lectures and verification experiments, the interviewed STEs practiced some
instructional strategies that aligned with some of the tenets of the AL pedagogical approach. For
instance, they allowed students to interact with one another and with the teacher. Students also
had some opportunities to go on field trips. Two STEs organized field trips to deepen students'
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engagement in the course content discussed in the class. Interestingly, STEs liked using ICT to
teach science very much.
The use of AL-based strategies (project-based learning and inquiry-based teaching)
varied considerably among the STEs. Two STEs in this study practiced project-based learning
and just one STE practiced inquiry-based teaching. STEs instructed students about the problem
formulation and investigation processes for both project work and inquiry-based learning.
The STEs’ reasons for their reluctance to practice AL are explained by Cian et al. (2020)
and Crawford (2014). These researchers argue that teacher preparation programs do not prepare
teacher educators for effective AL methods like inquiry-based teaching. Mayer (2004) asserts
that teacher educators believe that the traditional teaching-and-learning style efficiently meets
timelines and course objectives. Similarly, Amador et al. (2007) reported that teacher educators
feel that active teaching-learning was too time-consuming and that it interfered with completing
the designated curriculum.
Regarding CRT, the STEs honored the importance of knowing their students well and
respecting them regardless of their backgrounds. One of the major highlights of the findings was
that the STEs mentioned that CRT was a pedagogy that considered individual differences and
used students’ cultures and contexts as teaching-learning assets. All but one STE expressed
disagreement towards societies which treat Dalits as untouchables and provided plausible
examples that they displayed the same care and respect for all their students irrespective of their
caste, ethnicity, and socioeconomic status. One of the seven STEs commented that she did not
support untouchability but had not, in practice, aligned her beliefs with her private life.
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The interviews with the STEs suggested that they espoused the relational aspects of CRT.
The results indicated that the STEs knew their students well and that they showed care and
respect to their students and their cultures. Three of five Gay's (2002) CRT principles—
demonstrating cultural care, building a learning community, and establishing cross-cultural
communication—were embraced and practiced in varying degrees by the STEs. Going by
Morrison (2019) and Ladson-Billings (1995a) assertion that the starting point of practicing CRT
is to build relationships of trust, care, and respect between students and teachers, between
students and their peers, and between teachers and the families and communities of students; the
STEs were found to practice the relational aspect of CRT (Hyland, 2009) to a high degree.
While STEs were apt to maintain a relationship of respect and trust, the data collected
suggested that the majority of the STEs did not design culturally congruent lessons that would be
useful for all classroom members. Three participants, Prithivi, Yagya, and Yogesh, discussed a
few promising culturally congruent practices. For example, Yogesh explained that he had
allowed one of his students to share with the class his experience of making bio-pesticides using
locally available materials. Also, while the majority of STEs did not make culturally relevant
curricula, texts, or artifacts accessible to students, there were two exceptions: both Yagya and
Prithivi taught curricula that were different than the overt TU-mandated curriculum. The STEs
viewed CRT as caring for and celebrating cultures as distinct from using the cultural strengths
and abilities of the students, particularly those from minority backgrounds, to promote their
academic standing.
The literature review presented in Chapter Two highlighted three reasons why educators
refrain from designing culturally congruent lessons. First, the educators do not understand the
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importance of practicing CRT and lack critical consciousness about structural inequalities
(Freire, 1983). Second, Laughter and Adams (2012) argue that teachers from dominant groups do
not see the need to include social justice issues as part of science teaching. Third, educators'
deficit thinking holds them back from designing lessons that resonate with students of all
backgrounds (Gay, 2010). Interview data suggests the confluence of all three reasons can explain
the fact that the STEs did not design culturally congruent lessons by the STEs.
One of the STEs, Gauri, rejected the idea that discrimination of any form existed in
Nepali society that needed to be accounted for in her lessons. Her belief matches what Gay
(2002) called “culturally blind educators,” educators who do not attempt to employ multiple
instructional approaches friendlier to minority students than solely traditional approaches.
Interview data suggests that the college administration and some of the STEs’ colleagues believe
that students of Dalit and ethnic backgrounds are intellectually inferior to their “high-caste”
peers. This belief is explained by Gay’s (2002) assertion that educators hold racial [or, in the
case of this research, caste] stereotypes.
Furthermore, it was revealed that the STEs’ practices did not align with their stated
beliefs. The majority of the STEs stated that AL and CRT are important. They described
themselves as constructivist-oriented learner-centered practitioners who were forced to lecture to
their students because of the circumstances in which they operated. The results showed that the
STEs relied heavily on lectures to teach science content. The majority of the STEs embedded
some elements of AL-aligned instructional activities within their lectures, but they did so
infrequently and to varying degrees. Instructional strategies that helped leverage students'
cultural strengths and abilities to promote deep learning were distinctly missing from the STEs’
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repertoire of instructional approaches. The results indicated that the STEs did not use diverse
teaching methods and materials to teach all students despite the fact that that they were well
aware of the diversity in their classes.
The STEs expressed their intent to do away with the lecture-only instructional approach
to help all students succeed but also said they were faced with insurmountable challenges that
hindered their ability to practice AL and CRT effectively. Villegas and Lucas (2002) and
Cochran-Smith (2004) explain teacher educators' hesitance to practice CRT. These researchers
argue that when effective PD that aims to help educators deconstruct their socio-cultural history
and values is not provided, it is hard to imagine educators practicing a pedagogy that contradicts
their beliefs. The fact that some of the STEs advocate that there be lectures and confirmatory lab
experiences aligns with the findings of Villegas and Lucas (2002), and Cochran-Smith (2004).
The STEs claimed that their workplace cultures were not conducive to their practicing
innovative pedagogical approaches like AL and CRT. The STEs reasoned that the administration
actively maintained the long-running status quo by allowing STEs to teach science mostly
through lectures and labs and not providing them with support to grow and adapt to working in
institutions that supported students of all backgrounds.
Remarkably few students succeed in the B.Ed. in Science program, and those who do
complete it leave without acquiring the time-relevant skills, knowledge, and dispositions to teach
science. The STEs were unanimous in their perception that the workplace environment interfered
with their intention to practice AL and CRT.
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STEs’ resentment that TU’s academic leadership is anti-reformist and biased against
minority students ties well Furman’s (2008) and Mensh’s (2011) assertion that teacher education
programs and their leadership are not themselves culturally responsive. The STEs accused the
academic and administrative leadership were prejudiced against Dalit and ethnic students.
Yagya’s statement that “when students of non-mainstream backgrounds reach out to the college
administration with their grievances or demands, they are unlikely to be addressed. The same is
not true for high-caste students,” suggests the existence of implicit bias in STEs’ workforce.
Another challenge to being able to practice AL and CRT that the STEs identified was
TU’s English-only policy and its centralized system of student evaluation. The STEs also said
that the pressure to finish the TU-mandated curriculum in the allocated number of hours
interfered with their intent to practice CRT and AL. They believed that the curriculum was
content-heavy and contextually different from students' lived experiences.
The fact that pressure to prepare students to pass standardized exams and the lack of
resources to engage students in science hindered STEs' effort to practice AL and CRT is
explained by Eastwell & MacKenzie (2009), Settlag (2007), and Lew and Nelson (2016). These
researchers assert that specific educational policies could make the practice of AL and CRT
grossly impractical or even unobtainable in its ideal form. The STEs complained that they do not
have a say in the content they teach or the evaluation system they use. They said that they felt
that the TU-mandated curriculum and TU-controlled student evaluations system tested students'
memory rather than their creative skills, a fact which militated against their adoption of
instructional approaches such as AL and CRT.
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STEs also argued that the English-only policy and centralized student evaluation system
constituted a classic case of ignoring diversity. The case aligns with the assertions of Ebersole et
al. (2016) that ignoring the multicultural attributes of students in teaching and evaluation puts
minority students at greater risk of failure than does acknowledging them. The STEs were
dissatisfied with how TU conducted student evaluations. The TU-controlled exams structure
contributed to STEs’ decision to stick to the traditional stand-and-deliver teaching technique.
In short, the study found that STEs’ understanding of AL and CRT is very limited, and
that they primarily practiced “banking education” (Freire, 1983). The STEs were found to
prioritize teaching through lectures over facilitating students’ learning through student-driven
learning approaches. Interestingly, the STEs acknowledged that their teaching approach is
outdated. They were found to be keen on getting opportunities to learn new instructional skills.
Unfortunately, in their perceptions, their college administrators were not supportive of their
either their personal or professional needs. Thus, the STEs felt a deep-seated disappointment in
how they were treated by both their college administrators and TU.
The STE’s quest to learn other tested and proven effective instructional approaches came
from recognizing that they lagged behind in their acquisition of current and effective approaches
to preparing future science teachers. They expressed their desire to get a chance to engage in PD
not as a one-time event but as a continuous process in a range of areas, including instruction,
curriculum construction, and evaluation. All but two STEs expressed an interest in understanding
more about AL and CRT. Five STEs were very interested in acquiring the critical knowledge
they needed to work with a diverse population of students. Parbati said that she needed PD on
ICT more than on other areas of teaching. All the STEs were unanimous in their demand for the
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autonomy to design and implement curriculum and conduct student evaluations. The STEs felt
that TU could be a gatekeeper for ensuring the quality of future science teacher preparation
processes.
Implications for Nepal’s Teacher Education Programs
The findings of this study have several implications for Nepal's science teacher
preparation programs, STEs, teacher-educators of other subject areas, TU, and Nepal's education
policy-makers. The study also has implications for research on teacher educators and scholarship
related to AL and CRT in contexts other than Western countries. The literature suggests that AL
and CRT are increasingly becoming a mainstay of science instructional approaches in Western
teacher preparation programs, and research surrounding these two pedagogies is extensive. The
same is not true for the context of this study, Nepal.
Based on the results of this study, the researcher argues that (a) the outdated practices
STEs use to teach science has left most future Nepali science teachers unprepared to teach
science effectively, (b) the competencies and commitment of STEs to their work vary widely due
to the lack of unanimously agreed-upon science teacher preparation standards, and (c) B.Ed.
education colleges and TU are too traditional and have yet to become learning organizations. In
the following sections, the researcher will elaborate on these arguments based using the research
findings. Recommendations for possible reforms are also included.
Outdated Teaching Approaches and Underprepared Future Science Teachers
The results indicate that the STEs' primary teaching method was the lecture. The basic
principle of AL-based education, in contrast, is that students learn through inquiry. The role of
teachers in AL-based education is to understand and facilitate students’ learning by capitalizing
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on their prior knowledge and experience (Linda-Darling, 2006). The results, however, clearly
showed that the STEs lectured, provided notes to their students, and prepared them for yearly
standardized exams.
Madav mentioned one such example of an outdated teaching approach. Answering a
question about how he used technology to explain physics content, he said he made multicolored PowerPoint slides using the built-in animation of the software to attract students' interest.
His response indicated that he had a shallow understanding of the immense instructional
capabilities of technology. Another STE, Parbati, conceded that her students were more
technologically advanced than she was, and she felt out of her depth while trying to use
technology to teach.
Interestingly, Madav’s and Parbati’s comments about the use of technology signified that
there is a contradiction between the skillset possessed by the STEs in implementing technology
to teach and the vision of Nepal's School Sector Development Program (SSDP) (2016-2023)
regarding using technology in classrooms around the country. One of the objectives of the SSDP
reads, "use ICT to improve classroom delivery by establishing an ICT enabling learning
environment." It is hard to imagine that Madav's technological model for teaching physics would
contribute to future teachers' understanding of how to integrate technology into their practice to
ensure the improvement of classroom instruction as envisioned by the SSPD.
Madav's explanation of his low-level use of technology and several issues raised by other
STEs indicated that there are serious issues that need to be addressed in Nepal's B.Ed. sciencefocused programs. One such issue to be addressed is to equip STEs with time-relevant
pedagogical knowledge expected for future teachers. Interestingly, the STEs themselves did not
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have many of the essential skills expected of future teachers, such as using technology to teach
and integrating local science with the B.Ed. science content.
Furthermore, the results showed that the STEs were not rigorous in their efforts to
provide a conceptual understanding of science to their students. They gave very little importance
to helping students make sense of scientific concepts and their applications either in theory or
practical lessons. For this and other reasons, STEs' practice of science teaching was not grounded
in the practices of either AL or CRT. Based on the research findings, the researcher argues that
future teachers are the victim of STEs’ limited pedagogical knowledge and that dearth of
instruction in AL and CRT has a high probability of being repeated in the future teachers’ own
classrooms. The results showed that future teachers are not prepared to implement an
instructional method capable of enabling students to construct meaningful knowledge or
experience conceptual changes.
It is therefore recommended that TU invest in the capacity building of STEs so that they
can implement innovative instructional approaches such as AL, CRT, and technology-assisted
teaching to name a few. Traditionalists like Gauri and Parbati who advocated for equal treatment
of students as opposed to equity in treatment need to be better educated about the philosophies
that underpin AL and CRT instructional approaches. Also, she needs to be educated to design
lessons that would likely be useful for all her students, not just a privileged few. It is
recommended that college administrators work with TU’s education policy managers to develop
a program to pair STEs with senior science education professors for co-teaching, a practice that
can have the power to provide avenue way for STEs to self-interrogate their current teaching
practices while working alongside seasoned educators.
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Variation in Commitment to Practicing AL and CRT
The results showed a staggering variation in the commitment of the seven STEs to
implementing AL and CRT in their classrooms. The variation in commitment was evident in
how they described their typical classroom teaching, modeled linguistic responsiveness, and
valued community science and students’ prior knowledge about and experiences of community
science.
Madav stated that it was next to impossible for him to practice AL because of several
constraints. He described his typical lesson in the following way:
I begin my theory and practical lessons explaining whatever phenomenon is the topic for
that day. In theory class, I do not have activities for students. I go, I lecture, and I provide
notes on the topic of the day. I try to connect the concepts with the students’ existing
knowledge, as acquired in previous grades. In reality, I mostly use markers and a duster
for my teaching activities.
Madav’s commitment to AL-based science teaching seemed low although he did mention that he
believed in the power of the pedagogy to promote deep learning among students. Other STEs
seemed more interested in implementing elements of AL. Prithivi, for example, mentioned that
he facilitated students to learn science through observation and experimentation. He organized
field trips to connect theories studied in the class with field-based practices. Overall, the results
indicated inconsistencies in the frequency and efficacy of how STEs implemented AL.
Inconsistencies in the STEs’ practice of CRT were equally pronounced. One of the STEs,
Gauri, refused to accept that structural inequalities even existed in Nepali society. Gauri and
Madav believed in providing equal access and opportunities to all students but rejected the idea
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that affirmative action in classroom teaching was either possible or necessary. Moreover, Madav
argued that it was unimportant for him to delve into the historical or cultural contexts of his
students when he taught physics.
Ali Hussain and Yagya, on the other hand, strongly advocated for incorporating students’
historical and cultural contexts into the process of teaching science. These two STEs felt that not
practicing or only half-hearted practicing of CRT could result in social unrest in the country.
Similarly, STEs’ reasons for leveraging students' native languages and experiences and
introducing community science to teach their courses varied widely. Madav used students'
languages when he felt they needed explanation in their native languages. Prithivi, in contrast,
considered students' native languages an asset to teaching his course. His singing of folksongs to
teach evolution and bird migration were extraordinary examples of using students’ languages and
cultures as an asset for the science teaching-learning process. The extreme opposite was Yogesh,
who discouraged students from using their mother tongues and encouraged them instead to
practice and excel in the dominant languages, English and Nepali, in order to score higher grades
on standardized exams.
One of the causes of the inconsistencies in the STEs’ beliefs and practices and the
differences in the frequency and duration of their practice of AL and CRT may be the lack of
standards for science teacher preparation. The National Board for Professional Teaching
Standards posits that well-defined standards can teach teacher education programs, teachereducators, and policymakers to recognize and implement what future teachers need to know and
should be able to when they graduate from their preparation programs. Given the importance of
science teacher preparation standards, it is recommended that TU prepare standards involving
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major stakeholders in Nepal’s science education. A starting point for preparing such standards
could be to analyze the 2020 National Science Teacher Association (NSTA) Standards for
Science Teacher Preparation and customize the standards to the realities of Nepal’s science
education landscape. (Visit the following site to read the ASTE standards:
https://www.nsta.org/nsta-standards-science-teacher-preparation).
Traditional Teacher Education Programs and Unresponsive Policies
Results showed that the STEs resented their academic and administrative leaders. The
STEs outlined several challenges regarding teaching-learning that they faced due to TU’s B.Ed.
education policies. The administrative challenges the STEs faced were related to how their
college administrators responded to their needs. The STEs painted a grim picture of their
working conditions and policies that, together, inhibited their quest to practice AL and CRT.
Regarding administrative issues, three STEs, Madav, Parbati, and Ali Hussain,
complained that they were not paid timely or sufficiently. Parbati complained that she was paid
just above three hundred rupees for a class of 45 minutes and Ali Hussain resented that he had to
take another teaching job to make a decent living. The testimonies of the STES indicated that
they had difficulty making a comfortable living out of the work that they did. Ilya et al. (2015)
asserts that teachers’ motivation to perform well is influenced by a myriad of factors, including
compensation, the prospect of promotion, and career advancement. It is, therefore, recommended
that STEs be paid adequately and timely and that they are provided the resources they need to
teach.
Madav accused the administration at his college of corrupt practices during the
procurement of laboratory supplies. Other STEs accused their administrators of being satisfied
235

with a teacher preparation approach in which students passively received, memorized, and
repeated information (Freire 1983). Yagya accused the administration at his college of being
plagued by deficit thinking and favoritism. He said, “If students of non-mainstream backgrounds
reach out to the college administration with their grievances or demands, they are unlikely to be
addressed. The same is not true for of high-caste students.” Yogesh on the other hand
complained that the lack of rewards and benefits for good teaching had eroded his desire to
practice innovative teaching approaches. To overcome such apathy, it is important that college
administrators implement a teacher evaluation system.
The STEs had a long list of ways in which TU’s academic leaders had worked hard to
make B.Ed. programs less effective for their students than they needed to be. The STEs believed
that TU’s academic administration had failed to take responsibility for and respond to policies
like the English-only policy, which cause high failure rates, particularly for Dalit and ethnic
minority students. The general perception of the STEs was that neither TU nor its affiliate
colleges cared to produce high-quality science teachers by providing meaningful instructional
experiences in their preparation programs. The STEs stated that if they were granted the
autonomy to develop and implement curriculum, conduct student evaluations, and provide
feedback, they would be able to prepare science teachers far better. The STEs contended that it
would be possible to include indigenous sciences and embrace diverse culture-based ways of
knowing only if TU allowed them to develop contextually relevant curriculum and instructional
models. TU, in their opinion, could ensure a supply of needed resources and support and demand
high commitment, accountability, and instructional quality from them.
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Thus, it is highly recommended that STEs be given the autonomy and freedom to design
and implement time- and place-relevant curricula. It is highly possible that the STEs have a
better understanding of their students’ contexts and are better positioned to integrate students'
realities with modern science in their curricula and instructional designs than currently seems to
be the case. If give a freer reign over the teacher-learning process, STEs may be able to raise the
quality of Nepal’s B.Ed. in Science programs so it is at least at par with similar programs in other
countries around the globe.
To wrap up, the study indicated that systemic problems plague Nepal’s B.Ed. program. It
is almost redundant to state that STEs needed to be paid fairly and timely. STEs are frustrated
with low salaries, difficult working conditions, and a lack of opportunities for professional
advancement. If pay scales are unjust and pay dilatory, retaining experienced teacher educators
and attracting qualified new ones are extremely difficult. It is imperative that STEs be paid
competitive salaries. Also, STEs feel that they do not have sufficient professional support to
practice innovative pedagogical practices. The results also suggest that teachers were not doing
everything they could or should be doing, such as self-education about newer and more effective
instructional approaches and providing Dalit and ethnic minority students support beyond what
was given to their more privileged peers. It is, therefore, recommended that reform of the B.Ed.
in Science program be reformed by improving STEs’ knowledge and skills, providing them with
resources and support, and transforming the program into a learning program.
Future Research
This study answered research questions relating to the understanding and practice of AL
and CRT by seven Nepali STEs. The study-built understanding about the STEs’ knowledge and
237

practice of these two pedagogies and their perceptions of the challenges they experienced to
practicing these two innovative instructional approaches in science lessons.
There is a substantial need for more research in science teacher preparation. The research
on science teacher preparation in Nepal is scarce. Drawing upon the quantitative or mixedmethod research traditions, increasing the number of participants, and examining the practice of
AL and CRT both together as well as separately can help elicit more robust conclusions than
were arrived out here. Alternatively, replicating this study in other subject areas such as math or
social studies would diversify future research.
Also, future research on the enactment of AL and CRT in Nepal’s B.Ed. classrooms
could be conducted using other data sources such as classroom observation and interviews of
Dalit and ethnic minority students. Studies of the practice of AL and CRT in the science
classrooms of Nepali schools and universities, both public and private, and over multiple grade
levels, would provide more comprehensive data on the implementation of AL and CRT.
One especially exciting finding of this study was that several STEs described CRT as a
pedagogy that helped to perpetuate students’ cultures. They also see the pedagogy as an essential
tool to educate students on the importance of maintaining peace and harmony in society. These
two descriptions—perpetuating students' cultures and maintaining peace and harmony—in a
context other than in the West, where most of the research on AL and CRT has been carried out,
are new perceptions of CRT. As these perceptions are not explained by Gay’s (2002) principles
of CRT, future research on CRT could explain or challenge these two new perceptions of it and
initiate a conversation about the adequacy of the description in its present form. Additionally, the
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future research to study culturally responsive teaching-learning could be conducted through other
theoretical lenses such as Culturally Relevant Pedagogy or Culturally Sustaining Pedagogy.
Summary
This study contributes to the field of teacher education in the Nepali context. The study
revealed that the seven selected STEs held only a surficial knowledge of AL and CRT and that
they practiced very little AL. That said, the STEs did an exceptional job implementing the
relational aspect of CRT. The results indicate that the STEs did not have the procedural
knowledge they needed to utilize AL and CRT to enhance students’ in-depth learning of science
content. The STEs’ self-reflections indicated that they wished to improve their instructional
skills but that they felt they lacked opportunities for PD that could help them to hone their
knowledge, skills, and dispositions to be better able to teach science to future science teachers.
The most important finding of this study was that the STEs were unable to enhance the learning
achievements of students from minority backgrounds.
The interviews with STEs demonstrated that not enough effort is put in place to dismantle
traditional approach of preparing future teachers that disadvantage students from minority
backgrounds. In addition, they suggest Nepali students could do much in science if they had
better opportunities to practice science in an environment where their cultural heritages, values,
and experiences were seen more as assets than distractions. This study showed that minority
students do not receive personalized support, and that students in general do not get sufficient
opportunities to explore science. The study further indicates that to change the present state of
science teaching-learning in Nepal’s teacher education programs will require serious
interventions designed to enhance the professional knowledge of STEs.
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Research on AL and CRT should continue in the Nepali context as much as it has in the
developed parts of the world. Future research on CRT and AL can provide better information
about the tools and resources needed to produce effective future science teachers in Nepal’s
classrooms.
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Appendix A
Interview Protocol
Interview 1: Active Learning
Namaste and thank you very much for agreeing to be interviewed in this study. The interview is
divided into two sections. Today we will talk about Active Learning. We will decide on the time
and date for the second interview when we finish today’s interview. You can skip questions if
you are uncomfortable in answering. If you need clarification for any of the questions, please do
not hesitate to ask. Please understand that I will be asking for your thoughts because I consider
you knowledgeable on the topics that we are going to talk about today. Before, we begin, please
ask me if you have any questions or concerns.
Participants’ background Information & knowledge, practices, and challenges of active
learning
1. Please introduce yourself.
2. How do you identify yourself in terms of i) sex, ii) caste, and iii) ethnicity?
3. What is your role in the B.Ed. Program? What do you teach, and how long have you been
teaching this program? What did you study at the university, and to what level?
4. Tell me why you decide to become a science teacher educator?
5. How do you teach a science lesson? What instructional practices do you use?
6. Please define and explain the active learning approach.
7. What does it mean to teach science through an active learning approach?
8. What does active learning-based instruction mean to you? Please give an example.
9. What are some of the strategies that you use to teach students using the active learning
approach?
10. What influences your decision to implement an active learning instructional approach in
your science class.
11. When a teacher is practicing an active learning instructional approach, what do you think
the teacher is doing? What do you think the students do when a teacher practices an
active learning approach?
Sub questions
a. What resources do you use?
b. How do you facilitate communication collaboration with your students?
c. How do you evaluate students’ learning?
12. Suppose you are planning a laboratory exercise for your students. Do you want your
students to follow your step-by-step procedure or allow students to formulate their own
questions, design their investigations, and experiment? Tell me more about how you
involve your students in lab work.
13. Suppose you intend to cover a science curriculum content in one of the lessons. Let's say '
Magnetic field.' How do you make sure that the preservice teachers understand the
concept and acquire an appropriate pedagogical approach to implement in their classes in
the future? (Or you could choose any content that you are comfortable with)
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14. What do you find challenging or constraining about implementing an active-based
instructional approach in your class?
15. What advantages do you find about implementing active-based instructional approach in
your class?
16. What specific support do you think you need to be able to practice active learning-based
instruction more assertively in your school?
Interview 2: Culturally Responsive Teaching
Namaste and thank you very much for agreeing to be interviewed for the second time today.
Today we will talk about Culturally Responsive Teaching. You can skip questions if you are
uncomfortable in answering. If you need clarification for any of the questions, please do not
hesitate to ask. Please understand that I will be asking for your thoughts because I consider you
knowledgeable on the topics that we are going to talk about today. Before, we begin, please ask
me if you have any questions or concerns.
Culturally Responsive Teaching Knowledge, practices, and challenges
1. How do you describe the demographic composition of the class that you teach?
2. How do you define and describe culturally responsive teaching?
3. What comes to your mind when you hear a culturally responsive science teaching
approach?
4. Do you think it is important to practice culturally responsive when you teach your
students? Why? Why not?
5. Do you think culturally responsive science teaching helps students of all backgrounds?
Why? Why not?
6. What are some of the strategies that you use to practice culturally responsive science
teaching?
7. What influences your decision to implement culturally responsive science teaching?
8. Suppose your class, let's say, is a mix of Dalits, Brahmins, Chettri, and few students from
ethnic communities. How would it be different if it was Brahmins and Chettris only?
Follow-up Question: Why do you think modifying your teaching style to match
the learning style of a non-dominant class of students is essential?
9. What are the measures that you take to help students of all backgrounds to succeed in
science subjects? Can you please give me one or more examples of what you do?
10. Let us say you have two students from Dalit, indigenous and higher caste students. How
does your class look like in terms of students of mixed backgrounds collaborating and
communicating?
11. Can you please reflect on your typical teaching style and give me examples of local
scientific knowledge for your class? Any role national or international science models
that you talk about to your students?
12. What comes to your mind when you hear that lower caste and indigenous students
perform lowly in all grade levels in science?
13. How do student-teachers of lower caste and ethnic background compare with upper caste
students in terms of their readiness to teach science?
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Follow-up Question: Why do you think there is a discrepancy, if there is any?
14. Do you discuss issues of local sciences in your class? Can you give me some examples?
15. Do you see value in attaching social injustices, untouchability, and other social ills while
preparing science teachers? How do you attach such issues while teaching science?
17. What do you find challenging or constraining about implementing a culturally responsive
teaching approach in your class?
18. What advantages do you find about implementing a culturally responsive teaching
approach in your class?
19. What specific support do you think you need to practice culturally responsive teachingbased instruction more assertively in your school?
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Appendix B
Written Response Prompt
Imagine yourself teaching an in-person class (a non-Covid 19 context). Carefully read all the
curriculum objectives listed below. Choose one of the objectives and write the flow of the lesson
that mirrors how you would approach to cover the objective that you choose. Please state the
curriculum at the beginning of your response.
There is no page limit for the written response, and there is no format to write. However, be
sure to include enough detail to include thoroughly:
1.
2.
3.
4.

The activities that you engage students on.
The way you change your style to meet the needs of different students.
How do you leverage students’ knowledge in your teaching approaches?
Any instructional approach that you employ that encourages potentially higher outcomes
for all students.
तपाईँकक्षाकोठामास-शरररउपक्स्र्थतभईतलउल्लेखगररएकामध्येएकपा्यिमउदे श्य

प्राप्ठतगनसविद्यार्थीहरूलाईपढाईरहन
ु भएकोछभनेरकल्पनागनह
ुस ोस ्।उल्लेखखतउद्दे श्यहरूमध्येएउटा
छनौटगनह
ुस ोस ्।रउटतउदे श्यप्राप्ठतगनेतपाईँलेअिलम्बनगनेपाठकोप्रिाहउल्लेखगनुस होस ्।यस
लेखकोलागीपरृ ठकोकुनैसीमाछै न, रलेख्नढाँचापनीहदइएकोछै न।तपाईँलेस्ितसत्ररूपलेआफ्नै
ढाँचामाआफ्नोकुराव्यटतगनससटनुहुसछ।तपाईँकोलेखमातनम्नकुराहरूहुनउपयुटतहुसछन ्।
१. विद्यार्थीहरूलाईलसकाईमासहभागीगराउनेक्रियाकलाप

२. विद्यार्थीहरूकोलसकाईअनभ
ु िमाआधाररतलशक्षणशैलल
३. विद्यार्थीकोविलशरटज्ञानरअनुभिकोलशक्षणमाप्रयोग

४. लशक्षणशैललजस्लेविद्यार्थीकोपरृ ठभूमीजेजस्तोभएपतनउच्चलशकाईलाईप्रत्याभूतगछस ।

दिईएका उिेश्य बाहेकको अको उिेश्यको बारेमा लेख्न चहानुहुन्छ भने पदन तपाई ँलाई स्वागत छ। मात्र उक्त उिेश्य शुरूमै उल्लेख गररदिनु
होला।)
Note: If you want to choose any other objective from the B.Ed. curriculum, contact me, and we
will talk.
Course Title
Chemistry II
Animal
Science IV

Course
Number
Sc. Ed. 423
Sc. Ed. 449

Objective
Describe fermentation process of preparation of alcohols
Discuss law for conservation, use of different strategies for
conservation of wildlife.
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Plant
Science IV
Physics IV
Environmental
Education

Sc. Ed. 448

To collect, preserve and identify some available mushrooms.

Sc. Ed. 446 •

Study the solid waste management of Kathmandu
municipality.

Sc. Ed. 429

Explain the status and the efforts in the conservation of
different natural resources in Nepal.
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Appendix C
Culturally Responsive Teaching Analysis Protocol
The researcher identified the clues of culturally responsive teaching practices in the data
by elaborating on Gay’s (2002) principles of culturally responsive teaching.
a) Developing a knowledge base about cultural diversity
• STE recognizes and has knowledge of knowledge about ethnic and cultural diversity
in class
• Teacher talks about ethnic groups' histories, heritages, cultures, and contributions.
• Brings real-world issues into the classroom
b) Including ethnic and cultural diversity content in the curriculum
• Incorporates culturally relevant materials, artifacts in his/her teaching practice.
• Discusses how the local science could aid science teaching/ provides examples.
c) Demonstrating cultural caring and building a learning community
• Interacts with students in such a way that looks respectful to all students’ background.
Values students cultural background and ethnicity
• Help students to understand their roles as change agents in society.
d) Communicating with ethnically diverse students,
• Modifies learning activities to accommodate different cultural differences of students.
• Involves all students in the learning community through high expectation and respect
• Inspires, motivates, instill values and knowledge, and also nourish racial pride and
advocates need for equality
e) Responding to ethnic diversity in the delivery of instruction.
• Aligns teaching styles with the learning styles of diverse students
• Let students choose project based on their prior experience
• Appreciates students’ questions/comments based on their experience
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Appendix D
Sample Curriculum

Course title : Physics IV
Course No. : Sc. Ed. 446
Nature of the course : Theoretical (T) & Practical (P)
Level : B.Ed. (4 Year)
Year : Fourth

Full marks : 100 (80T + 20P)
Pass marks : 28T + 8P
Periods per week : 9(6T + 3P) ,
Practical ( 3P) : 3pds /week /gr.
Total Periods : 150

1. Course Description
This course aims to develop advanced knowledge in Physics. It has two sections –
theoretical and Practical. Students are required to secure pass marks independently both in
Theory and Practical. The theoretical part consists of Energy and its uses, Characteristics
of fuels, Lagrangian Formulation and applications, Collisions and Motion in Central Field,
Relative co-ordinate systems, Atomic model, Free electron theory, Elementary Particles,
Optoelectronic devices, Plasma Physics and Cosmology.
This course also includes practical works from the Energy and its uses, Elastic and Inelastic
collision and Optoelectronic devices. The aim of this course is to develop knowledge and
skills required to conduct Physics practical classes at Secondary School.
2. General Objectives
The general objectives of the course are as follows:
•
•
•
•
•
•

To acquaint the students with the basic knowledge of Energy and fuels.
To provide the students with a broader understanding of the different aspects of
Mechanics.
To enumerate and illustrate students with the theoretical aspects of Atomic
Physics such as atomic model, free electron theory and elementary particles.
To make familiar with different Optoelectronic devices.
To make familiar with the different theories related to plasma physics and
cosmology.
To make the students able to solve numerical problems related to the content.

Instructional Techniques
248

The instructional techniques for this course are divided into two groups. First group consists
of general instructional techniques applicable to most of the units. The second group consists
of specific instructional techniques applicable to specific units.
4.1. General Instructional Techniques
•
•
•
•
•
•
•

Lecture method;
Discussion method;
Demonstration method;
Collaborative method;
Problem solving;
Internet search
Project method

4.2. Specific Instructional Techniques/Activities
The topics included in the unit- I should be taught with project method.
Evaluation
Theory part
The annual examination of theoretical part will be held by the Office of the Controller of
Examinations. The types and number of questions to be included in the annual examination are
given below.
Practical Part
Types of questions

Total questions to be
asked

Total
marks

14 questions

Number of questions to be
answered and marks
allocated
14 × 1 mark

Group A: Multiple
choice items
Group B: Short answer
questions
Group C: Long answer
questions

6 with 2 or questions

6 × 7 marks

42

2 with 1 or question

2 × 12 marks

24

14

The marks allocated to practical part are given in the following table.
Examination
Internal
External

Area of examination
Regularity
Regular practical performance
Record Book
Experiment
Viva
249

Marks
1
1.5
1.5
12
4

Total
4
16
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